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Sanitary  Problems  in  Burma 

Solved  by  American  Engineer 
ACKLING  the  sanitary  problems  of  a  minings  camp 
in  an  Indian  jungle  has  recently  fallen  to  the  lot  of 
a  young  American  engineer.  He  tells  his  own  story  on 
p.  172.  Mosquito  control,  water-supply,  waste  disposal, 
are  .some  of  the  problems  which  he  was  called  upon  to 
solve  under  unusual  conditions,  which  may  fall  to  the 
lot  of  almost  any  enterprising  American  engineer  in 
these  days. 

Irrigation  Extension 
Needed  in  Russia 

RRIGATION  opportunities  in  Russia,  set  forth  by  an 
experienced  engineer  on  p.  191  of  this  issue,  are  large. 
When  order  and  industry  are  once  more  restored  in 
that  great  country,  irrigation  will  demand  a  large  share 
of  attention.  Enough  has  already  been  done  to  point 
the  way,  but  as  yet  only  a  beginning  has  been  made. 
Besides  contributing  to  the  food  supply  of  its  own 
country  and  the  world,  the  extension  of  irrigation  in 
Russia  would  supply  needed  cotton  for  Russian  spindles 
—a  fact  of  great  economic  importance  to  Russia, 

Public  Works  As 

Memorial  Structures 

ROM  several  quarters  comes  the  suggestion  that  im¬ 
portant  public-works  engineering  structures  about 
to  be  built  might  be  planned  and  dedicated  as  memorials 
to  our  soldier  dead.  It  is  a  bold  suggestion,  for  com¬ 
monly  the  works  of  the  architect  are  alone  held  to  be 
suitable  for  memorial  use,  and  age-long  custom  requires 
structures  of  purely  monumental  character,  free  from 
all  element  of  service.  Yet  there  is  distinguished  pre¬ 
cedent  for  utilitarian  structures — not  merely  memorial 
fountains,  but  even  a  memorial  bridge.  What  struc¬ 
ture,  indeed,  can  more  truly  carry  out  the  mission  of 
holding  con.stantly  before  the  people’s  thought  the  .spirit 
of  memorial  dedication  than  a  great,  enduring  public 
work  that  enters  into  the  daily  life  of  ourselves  and 
our  children?  Public  service  and  public  remembrance 
may  well  be  joined;  service  will  but  grace  the  me¬ 
morial  and  make  its  mes.sage  more  eloquent. 

Research  Work  Results 

Should  Not  Be  Scrapped 

EARTACHES  have  been  caused  by  the  abandon¬ 
ment  of  all  sorts  of  war  work  without  provision  for 
preserving,  much  less  completing,  valuable  data  accu¬ 
mulated  or  being  amassed  through  various  kinds  of  re¬ 
search  work.  The  heartaches  will  end,  but  the  data  will 
be  forever  lost.  Can  nothing  be  done  to  save  and  util¬ 


ize  this  material?  Might  not  much  of  it  be  turned 
over  to  permanent  Government  bureaus  for  completion, 
where  that  is  needed,  for  dige.st  and  publication?  Most 
Government  agencies  will  prepare  histories  of  their 
activities.  In  many  cases,  though,  more  is  needed,  for 
useful  developments  have  been  cut  off  just  as  they  begin 
to  give  high  promise.  There  is  an  obligation  in  such 
cases  to  the  public  which  paid  for  the  work,  to  see  that 
it  is  passed  over  to  some  agency,  private  or  public,  so 
that  the  investment  already  made  will  be  conserved. 

Hammering  Forms  a  Useful 

Development  in  Concrete 
HE  VIBRATION  of  the  forms  with  an  air  or  electric 
hammer  during  the  placing  of  concrete  is  respon¬ 
sible  to  a  considerable  degree  for  the  complete  filling 
of  the  forms  in  the  new  Government  concrete  ships, 
and  the  consequent  desirable  density  of  the  concrete. 
There  is  no  reason  why  this  development  should  not  bo 
extended  to  all  kinds  of  structural  concrete  work,  where 
somewhat  similar  form  and  reinforcement  conditions 
prevail.  The  tendency  to  use  a  dangerously  wet  mix 
is  due  mostly  to  the  desire  to  insure  a  concrete  which 
will  run  around  all  steel  and  into  the  uttermost  corners 
of  the  form.  In  the  ship  concreting  it  has  been  found 
that  the  constant  hammering  on  the  form  when  concrete 
is  being  poured  sets  up  a  vibration  which  with  certainty 
fills  the  forms  and  possibly  gives  a  denser  mix.  Well 
directed  hammering  serves  every  end  formerly  achieved 
by  slicing  or  tamping,  and  in  addition  leads  concrete 
by  no  means  wet  around  bends  and  angles  in  forms  in 
a  manner  not  possible  by  any  other  method.  Building 
and  bridge  contractors  would  do  well  to  look  into  the 
possibilities  of  the  mechanical  hammer  for  their  work. 
Skill  is  required  in  its  use.  The  vibration  of  concrete  al¬ 
ready  beginning  to  set  is  dangerous,  and  there  is  the 
possibility,  in  joining  new  concrete  to  that  already 
some  hours  old,  of  pushing  out  the  form  and  permitting 
an  over-run  down  the  face.  But  knowledge  of  such 
things  come  with  practice.  The  use  of  the  hammer  is 
undoubtedly  a  valuable  byproduct  of  our  concrete-ship 
experience. 

A  Suggested  Use 

of  the  Army  Bases 

REE  ports  are  recommended  by  the  report  of  the 
Tariff  Commission  noted  on  p.  206.  Leaving  aside 
the  question  of  the  economic  or  political  desirability  of 
such  an  innovation,  it  so  happens  that  physically  we  are 
better  prepared  to  attempt  the  experiment  now  than 
we  ever  were -before.  At  six  of  our  large  coast  cities — 
Bo.ston,  New  York,  Newark,  Philadelphia,  Charleston 
and  New  Orleans — the  Army  is  just  completing  large 
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port  terminals  with  warehouse  and  wharf  equipment, 
of  a  size  and  coordination  unprecedented  in  this  or  any 
other  country.  Except  for  an  unforeseen  calamity,  the 
reason  for  these  immense  units  will  have  ceased  to  exist 
within  the  year,  and  the  problem  of  their  utilization  will 
1)6  added  to  the  other  burdens  of  the  Government.  What 
l)etter  layouts  could  be  found  for  a  free  zone  or  port? 
Each  terminal  is  Government  property,  on  deep  water, 
readily  subjected  to  that  physical  control  necessary  to 
the  free-port  idea.  Each  one  is  provided  with  the  nec¬ 
essary  wharves  to  and  from  which  material  can  be 
handled  to  ships,  and  the  connected  warehouses  easily 
converted  into  the  factories  which  are  a  part  of  a  free 
port.  Finally,  they  have  the  railroad  connections  over 
which  may  be  brought  in  such  domestic  products  as  are 
needed  to  complete  the  manufactured  article  for  re¬ 
export.  Free  zones  must  necessarily  be  subject  to  test 
before  extensive  adoption.  The  experiment  may  be 
made  most  cheaply  in  one  of  the  new  Army  bases. 

Time  Spent  in  Port 

Increases  Shipping  Costs 

“TDO  not  know  whether  we  can  build  hips  as  cheaply 
X  as  they  can  in  Europe,  but  I  do  know  that  if  we  try 
we  can  handle  freight  more  cheaply,  and  on  the  proper 
development  of  this  handling  hangs  the  success  or  fail¬ 
ure  of  the  American  merchant  marine.”  Thus  .spoke 
Secretar>'  of  Commerce  Redfield  at  a  meeting  of  han¬ 
dling-machinery  men  last  week.  His  words  are  apt  to 
suffer  the  neglect  common  to  the  obvious,  but  they 
are  no  leas  forceful  for  that.  Current  concern  over  the 
future  of  our  merchant  marine  revolves  around  the 
cost  of  shipbuilding  and  the  wages  of  seamen,  in  neither 
of  which  is  it  probable  that  America  can — or.  being 
able,  wants  to — compete  with  Europe,  with  its  low- 
priced  labor.  But  in  handling  the  freight  to  and  from 
the  ship  we  have  a  problem  peculiarly  fitted  to  our 
national  genius.  If  American  ships  are  so  designed, 
equipped  and  operated  as  to  require  a  turn-around  in 
port  half  that  of  foreign  ves.sels,  we  can  laugh  at  their 
savings  in  overhead,  for  it  is  not  the  cost  of  operating 
a  ship  that  makes  freight  rates;  it  is  the  cost  of  its 
idleness.  So,  to  reduce  the  time  in  port  requires  much 
more  than  mere  mechanical  fitting  of  wharf  and  ship. 
It  means  a  fresh  view  of  the  whole  transportation  prob¬ 
lem,  a  revised  design  and  operation — from  the  sources 
of  material  up  to  the  hold  layout  of  the  ship  itself — 
and  jHi  education  of  the  men  to  the  advantages  they 
will  gain  from  the  rapid  turn-around.  That  engineers 
in  hitherto  unthought-of  numbers  are  working  on  this 
complex  problem  indicates  a  new  attitude  of  mind,  which 
can  but  result  in  a  successful  solution,  provided  legis¬ 
lators  and  lay  e.xecutives  have  the  courage  to  break 
the  new  paths  that  will  be  laid  out  for  them. 

New  Blood  in 

the  Shipyards 

IN  NO  one  other  point  is  the  development  of  our 
newly  created  industry  of  shipbuilding  during  the 
past  year  of  stress  more  significant  with  respect  to 
future  growth  than  in  the  influx  of  new  men  into  the 
shipyards.  Managers  and  workmen  have  been  recruited 
from  other  walks  of  life.  From  the  ranks  of  civil 
engineering  and  construction  came  what  we  believe  to 
‘)e  the  most  important  contribution.  But  all  serve  to 


strengthen  the  yard  spirit;  it  is  the  new  men  that 
are  taking  hold  best  in  the  shipbuilding  work,  a  yairi 
manager  tells  us.  His  explanation  is  that  old-tin^e 
shipbuilders  are  one-boat  men;  their  minds  are  nat 
sufficiently  open  to  the  requirements  of  a  new  era  m 
the  art.  It  is  the  prime  value  of  the  influx  of  new 
hands  and  brainy  and  ways  of  thinking  that  precedent, 
the  mere  following  of  tradition,  will  have  less  sway  over 
our  shipyard  work  in  the  coming  development.  Though 
the  serious  man-power  .shortage  in  the  shipyards  which 
prevailed  and  still  continues  makes  a  present  survey 
of  conditions  less  definite  than  could  be  desired,  yet 
the  conclusion  is  clearly  justified  that  the  new  men,  the 
new  supply  of  energy,  will  carry  the  shipbuilding  in¬ 
dustry  forward  to  new  accomplishments. 

Delayed  Transit  Planning  and 
Growing  Problems 

Resumption  of  municipal  development  after  the 
interruption  due  to  the  war  finds  the  problems  of 
transit  improvement  presenting  a  changed  aspect.  While 
planning  was  halted  and  set  back,  city  populations  con¬ 
tinued  to  grow,  and  transit  needs  became  more  urgent 
because  of  the  resulting  increase  of  congestion.  The 
problems  put  to  the  engineer  have  thus  been  made 
more  immediate,  affording  less  time  for  study  and 
analysis.  They  cnl!  for  earliest  possible  resumption 
of  transit  planning. 

Before  the  war,  rapid-transit  projects  had  reached 
an  active  stage  of  development  in  such  cities  as  Detroit, 
Cincinnati,  Pittsburgh  and  Cleveland.  In  a  number 
of  others,  however,  traffic  conditions  were  approaching 
that  point  where  remedial  action  must  be  initiated.  These 
problems  of  transit  shortage  still  exist,  each  one  having 
been  made  measurably  more  difficult  by  the  lapse  of 
two  years.  But  shortage  is  not  the  only  factor  in  the 
transit  situation  today,  for  the  conditions  that  have  de¬ 
veloped  in  the  street-railway  industry  present  fresh 
problems  to  the  city  and  to  the  engineer.  Cities  that 
have  heretofore  studied  rapid  transit  alone  may  need 
to  review  their  work  with  regard  to  coordinating  sur¬ 
face  and  rapid-transit  transportation.  Others,  which 
have  not  yet  outgrown  the  range  of  surface  carriage, 
confront  new  opportunities  and  new  obligations  in  study 
of  the  relations  between  city  development  and  transit 
plan. 

It  is  certain,  then,  that  transit  study  is  today  a  sub¬ 
ject  of  broader  scope  than  before  the  war,  and  that  it 
affects  the  nation’s  city  populations  in  quite  remark¬ 
able  degree.  Moreover,  its  problems  are  now  exception¬ 
ally  urgent,  and  must  be  accorded  a  high  degree  of 
priority  in  the  scheduling  of  public  works.  Further 
delay  in  planning  is  certain  to  accentuate  the  serious¬ 
ness  of  each  problem  concerned. 

Rapidly  increased  outward  expansion  of  cities  may 
be  expected  in  the  immediate  future.  During  the  war 
the  stagnation  of  building  operations  hemmed  in  terri¬ 
torial  growth,  so  that  a  nation-wide  housing  shortage 
developed.  There  is  sure  to  be  a  reaction  from  this 
restraint.  It  will  mean  abnormal  spread  of  the  popu¬ 
lated  areas  of  cities  and,  in  turn,  greater  transit  needs. 
With  this  prospect,  we  may  see  even  more  clearly  the 
imperative  need  for  setting  about  the  study  of  transit 
matters  at  the  earliest  possible  moment 
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Progress  in  Engineering  Society 
Organization  in  1918 

HERE  has  been  developing  for  years  a  healthy 
dissatisfaction  with  the  organization  of  engineering 
societies.  The  older  men  have  long  declared  that  the 
engineer  should  be  an  influential  member  of  the  com¬ 
munity;  witness,  for  example,  the  repeated  statement 
of  this  view  in  presidential  addresses  before  the  Ameri¬ 
can  Society  of  Civil  Engineers.  But  the  older  men 
have  been  content  with  statement  only.  They  and  the 
leading  engineering  societies  have  apparently  lacked  the 
incentive  to  crystallize  their  statements  into  a  program 
and  to  create  machinery  for  the  realization  of  that  which 
they  had  so  well  expressed. 

The  younger  men,  however,  were  not  content  with 
high-sounding  declarations  on  state  occasions.  They 
expected  service  fnm  their  engineering  societies,  and, 
in  addition,  flexibility  and  virility.  They  voiced  their 
impatience,  and  as  a  result  virile  local  societies  appeared 
in  various  sections  of  the  country. 

Until  the  year  1918,  however,  there  was  ho  evidence 
that  the  recognized  leaders  of  the  profession  took 
seriously  the  dissatisfaction  or  were  openminded  on  the 
proposals  for  remedying  the  conditions  against  which 
there  was  complaint.  With  this  year  came  a  change. 
The  fresh  thinking  stimulated  by  the  war,  but  even  more 
the  constant  pounding  of  those  who  demanded  a  new 
vision,  has  stirred  the  conservatives  to  action,  so  that 
even  in  New  York,  the  rallying  ground  of  the  stand¬ 
patters  in  engineering  society  organization,  one  daily 
meets  former  conservatives  who  advocate  more  active 
society  organizations.  Some  few  particularly  honest 
ones  even  state  that  they  have  had  a  change  of  heart, 
though  most  of  them  try  to  forget  their  former  league 
with  inaction.  The  tangible  evidence  of  the  new  .spirit 
is  the  very  hopeful  view  generally  taken  of  the  prospect 
for  results  from  the  Committee  on  Development  of  the 
American  Society  of  Civil  Engineers. 

The  change  in  attitude  in  the  con.servative  East  does 
not  mean,  of  course,  that  the  battle  for  virility  in 
society  work  is  won.  New  plans  will  require  new  ma¬ 
chinery,  new  machinery  will  require  new  men.  The 
victory  proceeds  so  far  only  to  the  undertaking  of  the 
plans.  There  must  be  discussion  and  agitation,  that 
this  planning  be  well  done.  Then,  when  the  planning 
is  properly  completed  there  will  be  needed  more  agita¬ 
tion  and  more  pressure,  that  the  machinery  may  be 
adequate  and  the  men  in  charge  in  full  sympathy  with 
the  plans. 

While  the  ultimate  form  and  aims  of  engineering 
society  organization  cannot  be  predicted  in  detail,  there 
has  been  enough  crystallization  to  show  unmistakably 
the  main  character  of  the  results.  Possibly  the  most 
striking  bit  of  evidence  of  the  new  aims  is  afforded 
by  the  resolution  of  the  civil  engineers’  development 
committee — a  resolution,  we  take  it,  intended  to  set  the 
course  for  the  committee’s  work.  It  was  the  sense  of 
the  committee,  so  the  resolution  declared,  that  the 
American  Society  of  Civil  Engineers  “should  adopt  the 
principle  of  becoming  an  active  national  force  in  eco¬ 
nomic,  industrial  and  civic  affairs.’’  The  compiittee 
further  recommended  that  the  engineering  profession 
establish  offices  in  Washington  “charged  with’ the  duty 


of  keeping  fully  advised  as  to  all  matters  in  which  the 
engineering  profession  should  have  a  voice.’’  Since  the 
resolution  was  passed  the  Engineering  Council  has 
decided  to  open  an  office  for  just  that  purpose  in 
Washington. 

We  are,  then,  safe  in  assuming  that  the  engineering 
society  organization  of  the  future  will  take  full  account 
of  the  engineer’s  civic  obligations.  The  selfish  purpose, 
voiced  now  in  con.stitutions  of  the  national  engineering 
societies,  has  given  way  to  enlightenment. 

As  to  form  of  organization,  we  can  predict  with 
certainty  that  it  will  be  democratic.  Autocracy  in 
engineering  .society  management  is  di.sappearing  as 
surely  as  the  dyna.sties  of  Middle  Europe,  and  with  its 
disappearance  will  go  that  inflexibility,  that  indifference 
to  the  needs  of  the  individual  engineer  which  has  cursed 
the  larger  societies  and  driven  many  pro.spective  mem¬ 
bers  from  them.  In  this  connection  we  cannot  refrain 
from  quoting  from  an  editorial  on  the  American  Society 
of  Civil  Engineers  in  Engineering  Record  of  Jan.  16, 
1915,  four  years  ago. 

“Present  tendencies  in  every  field’’  said  the  editorial, 
“are  toward  democratization.  The  cry  against  autocrats 
was  louder  than  the  first  rumble  of  the  European  war. 
The  wise  corporation  official  has  changed  his  motto  to 
read,  ‘The  public  be  pleased.’  Industry’s  tyranny  over 
the  individual  has  been  broken  by  workmen’s  compen¬ 
sation  acts.  Cooperation,  fellowship,  representative  rule, 
are  succeeding  the  cruder  forms  that  preceded. 

“The  movement  in  the  American  Society  of  Civil 
Engineers  is  of  the  same  order.  In  a  small  way  it 
mirrors  the  large  swing  of  world  events  and  race 
tendencies.  Its  ultimate  results  none  can  doubt.  It 
behooves  those  who  have  placed  the  society  on  its  present 
eminence,  and  have  made  it  financially  impregnable,  to 
take  hold  in  the  new  spirit,  that  the  society  may  broaden 
and  grow,  grasping  the  larger  opportunities  which  a 
more  complex  age  is  placing  before  it.’’ 

The  quotation  is  indicative  of  the  signs  long  ago 
apparent  to  those  who  would  see. 

One  further  result  seems  to  be  foreshadowed,  though 
the  signs  are  still  too  nebulous  to  predict  either  the 
time  or  the  detailed  nature  of  the  result — the  heading 
up  of  all  societies  in  one  widespread  clearing  house, 
so  that  unified  professional  action  may  be  secured.  The 
Engineering  Council,  hampered  by  its  form  of  organiza¬ 
tion,  is  nevertheless  making  headway.  The  civil  engi¬ 
neers’  development  committee  is  keeping  in  touch  with 
similar  bodies  in  other  societies,  while  a  number  of 
plans  for  centralization  have  come  from  various  sources. 
All  indicate  the  widespread  determination  that  there 
shall  stand  before  the  public  one  engineering  profession, 
and  not  isolated  local  organizations  or  bodies  of  civil, 
of  mechanical  and  of  other  specialized  engineers. 

Viewing  engineering  society  organizatiion  broadly, 
then,  one  can  feel  satisfied  with  the  year  1918.  There 
has  been  greater'  progress — or  at  least  greater  visible 
progress — than  in  any  other  year  in  the  memory  of 
living  generations.  What  has  developed  is  but  a  start, 
it  is  true,  but  a  most  encouraging  one.  There  is  as 
yet  but  little  result,  and  since  there  are  still  many 
standpatters  and  much  inertia  there  can  be  no  relaxing 
by  those  with  high  vision  and  purpose.  The  skirmish 
only  is  over;  the  full  victory  is  far  from  won. 
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Sanitary  Engineers  Get  Direct  Results  In 
East  Indian  Mining  Camp 

Experience  at  Namtu  Is  Typical  of  Tropical  Sanitation  In  Rural  India — Jungle  Cleaning  and  Drainage 
Are  Successful  Measures  in  Mosquito  Suppression — Local  Conditions  and  Habits 

By  Harry  N.  Jenks 

Sanitary  KnglnctT,  Burma  Minea,  Limited,  Xamtu,  Burma 


Mosquito  control  and  camp  sanitation  through 
the  works  and  follow-up  operations  of  the  engineer 
are  effectively  preserving  the  health  of  Europeans  and 
natives  in  the  jungles  of  India.  Intensive  clearing  and 
drainage — utilizing  cheap  labor  rather  than  oiling  on 
account  of  the  expen.se  of  the  latter — are  the  principal 
methods  u.sed  by  the  Bur¬ 
ma  Mines,  Ltd.,  at  the 
frontier  town  of  Namtu, 
in  the  Northern  Shan 
States,  Burma.  Camp 
sanitation  problems  also 
include  water-supply,  sew¬ 
age  and  refusal  disposal 
(conservancy)  and  gen¬ 
eral  sanitation.  The  camp 
is  on  the  Namtu  River, 

550  miles  from  Rangoon, 
in  a  region  of  irregular 
topography  varying  from 
1755  to  2100  ft.  above  sea 
level.  Until  1911,  when  the 
smelter  was  moved  from 

Mandalay  to  Namtu,  noth-  kailway  station  coi 

.  NAMTU  RI\ 

ing  was  done  in  the  way 

of  sanitation  beyond  the  barest  necessities.  However, 
with  the  establishment  of  the  smelting  works  and  re¬ 
finery,  together  with  the  accessory  plant  and  shops,  this 
village  was  made  the  center  of  the  company’s  activities, 
and  the  attendant  rapid  growth  of  the  camp  made  it 
necessary  to  provide  a  satisfactory  water-supply  and 
adopt  a  system  of  conservancy.  A  few  house  and  street 
sweepers  were  employed  to  care  for  the  bungalows  and 
compounds,  while  a  small  force  was  engaged  in  removing 
and  burj'ing  in  trenches  the  night  soil  from  the  camp. 
By  this  time  also  the  jungle  had  been  cleared  of  the 
larger  trees,  for  use  as  timber  and  firewood,  thus  afford¬ 
ing  relief  from  the  previous  almost  nightly  maraudings 
of  tigers  and  cheetahs,  diminishing  greatly  the  danger 
from  snakes,  and  making  it  decidedly  more  convenient 
to  get  from  one  part  of  camp  to  another. 

By  1913  Namtu  had  grown  to  be  the  most  important 
mining  camp  in  the  country.  Native  labor  from  distant 
provinces  and  from  China  began  to  appear  in  great 
numbers,  and,  next  to  Rangoon  and  Mandalay,  Namtu 
contained  the  largest  group  of  European  residents  in 
Burma.  Realizing  the  importance  of  greater  sanitary 
vigilance,  in  view  of  the  increasing  population,  the 
company  established  a  sanitary  department  to  work  in 
cooperation  with  the  medical  department,  in  guarding 
the  health  of  the  community. 

The  personnel  of  the  medical  and  sanitary  staff  con¬ 
sists  of  one  European  sanitary  engineer,  two  Indian 
sanitary  inspectors,  six  compounders  and  dressers,  two 


overseers,  one  sanitary  sweeper,  30  hospital  sweepers?, 
eight  conservancy  sweepers  and  20  coolies  on  jungle 
cutting  and  drainage. 

Sanitary  conditions  in  this  mining  camp  may  be  taken 
as  typical  of  the  rural  or  jungle  districts.  In  general 
the  fight  in  the  Indian  municipality  is  mainly  against 

plague,  cholera  and  small- 


THE  KAILWAY  STATION  COMMANDS  A  VIEW  DOWN  THE 
NAMTU  RiVtR  VALLEY 


pox,  while  in  the  jungle 
one  is  face  to  face  with 
malaria.  By  the  individual 
sufferer  plague  and  chol¬ 
era  are  more  to  be  dreaded 
than  malaria,  but  it  is 
questionable  whether 
there  is  any  other  single 
disease  in  the  tropics  that 
causes  a  greater  sum  total 
of  mi.sery  and  human 
waste  than  malaria  and 
malarial  cachexia.  In  this 
re.spect,  malaria  is  to  the 
resident  in  the  tropics 
what  colds  and  grippe  are 
JANDs  A  VIEW  DOWN  THE  those  in  America,  espe- 

R  VALLEY  .  „  .  XU  XT  i  j 

cially  in  the  New  England 
states.  In  spite  of  the  drainage  afforded  by  the  steep 
slopes  of  the  hillsides  of  this  region,  the  inevitable  small 
collection  of  water  in  paddy  fields  and  along  the  banks 
of  the  more  sluggish  streams  have  always  furnished 
breeding  places  for  mosquitoes.  Even  in  the  hills  ma¬ 
laria  may  abound,  because  the  rank  growth  of  jungle 
impedes  the  surface  run-off  and  thus  allows  mosquitoes 
to  breed  in  every  available  hollow,  as  well  as  in  the  accu¬ 
mulations  of  water  found  in  the  stalks  and  among  the 
leaves  of  the  undergrowth.  Many  coolies  coming  from 
the  jungle  stations  along  the  railway  act  as  malaria 
carriers,  so  that  in  interpreting  our  malaria  statistics 
a  careful  distinction  must  be  made  between  local  and 
imported  cases. 

Water  for  the  European  side  of  camp  is  derived  from 
springs  in  a  swampy  area.  It  is  collected  in  open 
ditches  leading  to  an  earth-lined  reservoir  30  ft.  square, 
in  which  it  is  impounded  to  a  depth  of  8  ft.  by  a  con¬ 
crete  dam.  The  water  is  carried  down  the  hillside  in  a 
4-in.  pipe,  passing  through  two  pressure-break  reser¬ 
voirs  on  the  w'ay,  and  is  then  distributed  throughout 
the  camp  by  pipes  of  various  sizes.  The  source  of  sup¬ 
ply  is  protected  naturally  by  its  remoteness  from  hu¬ 
man  habitations  and  by  its  position  near  the  top  of  the 
slc^e.  In  this  connection  it  should  be  noted  that  typhoid 
fever  is  practically  unknown  in  this  region. 

Fer  conservancy  purposes  the  latrine-trenching 
method  of  the  disposal  of  excreta  has  been  adopted 
Sanitary  practice  in  India  has  in  general  favored  the 


January  23, 1919 


ENGINEERING  NEWS-RECORD 


173 


latrine  in  its  various  modifications  as  a  solution  of  this 
problem.  In  justice  to  a  system  which  in  America  has 
been  practically  abandoned  in  favor  of  the  water-car¬ 
riage  system,  it  must  be  admitted  that  here  in  India 
it  serves  its  purpose  surprisingly  well.  The  people  are 
disposed  to  use  the  latrines,  and  a  plentiful  supply  of 
labor  is  at  hand  to  attend  to  them.  In  Namtu  the  wet- 
pail  system  is  used,  the  night-soil  being  removed  twice 
daily  by  bullock  carts  to  the  trenching  grounds  a  mile 
away  from  camp,  and  there  buried. 

On  the  smelter  side,  owing  to  the  absence  of  cart 
roads,  the  pails  must  be  carried  to  the  trenches  near 
at  hand,  though  far  enough  away  to  avoid  local  nui¬ 
sance.  In  order  to  obviate  further  expense  in  this  re¬ 
spect,  sanitary  privies  are  now  being  built  instead  of 
pail  latrines.  In  the  bungalows  themselves,  the  use  of 
commodes,  which  are  emptied  and  cleaned  twice  a  day 
by  the  house-sweeper,  is  found  to  be  entirely  satisfac¬ 
tory  both  from  a  sanitary  and  sightly  standpoint. 

Of  many  limitations  to  the  applicability  of  the  la¬ 
trine-trenching  system  to  the  problem  of  conservancy, 
one  of  the  most  obvious  is  that  it  does  not  provide  for 
the  disposal  of  waste  water  from  house  baths  and 
kitchen  sinks.  In  Namtu  this  waste  water  is  discharged 
onto  the  ground  and  flows  away  from  the  house  through 
small  ditches  running  down  the  hillside.  This  involves 
expense  and  trouble  in  keeping  the  water  from  collecting 
in  small  depressions  under  the  houses  and  thereby  al¬ 
lowing  mosquitoes  abundant  opportunity  to  breed  on 
the  premises.  To  overcome  at  one  stroke  the  disadvan¬ 
tages  of  the  existing  method,  the  sanitary  department 
has  prepared  a  design  for  a  comprehensive  water-car¬ 
riage  sewerage  system  to  serve  60  bungalows  on  the 


THESE  COOLIES  CLEAR  JUNGLE  AT  11.60  PER  ACRE 


European  side  of  camp,  with  a  new  European  hospital 
now  being  completed. 

The  sanitary  department  maintains  a  squad  of  street- 
sweepers  in  the  neighboring  village  of  Pang  Hai  to 
cooperate  with  the  local  authorities  in  keeping  the  town 
clean.  This  is  an  important  consideration  in  view  of 
the  fact  that  about  a  third  of  the  3000  coolies  employed 
by  the  company  live  in  Pang  Hai  and  Ih  Aung  villages. 

Prevalence  of  malaria  throughout  the  region  is  the 
greatest  detriment  to  health  in  Namtu.  The  extent  to 
which  it  contributes  to  sickness  among  the  company’s 
workmen  and  staff  is  shown  in  the  next  column. 


ROUGH  TOPOGRAPHY  IS  F.\VORABLE  FOR  DRAINAGE 


In  1916  the  total  number  of  cases  among  the  Euro¬ 
peans  and  Anglo-Indians  decreased  by  39%  as  compared 
with  1915.  It  was  in  1916  that  jungle  clearing  and 
drainage  work  was  maintained  with  a  thoroughness 
not  attempted  theretofore.  The  returns  for  the  first 


ANALYSIS  OF  MALARIA  INCIDENCE.  BASED  UPON  NAMTU 
HOSPITAL  RECORDS 

. - 1915 - - 

%  Europeans 
and  Anglo* 

Number  of  Caaea  Indians  Asiatics 

Malaria  238  4.569 

All  causes  706  12.243 

Ratio  malaria  to  all  causes .  0  34  0.3S 


ten  months  of  1917  indicated  that  the  total  number  of 
malarial  cases  for  that  year  would  be  about  50%  that  of 
1915.  The  increase  in  the  number  of  Asiatic  cases 
noted  in  the  table  is  only  apparent,  and  is  due  to  the 
greater  number  of  imported  cases  and  patients  who 
avail  themselves  of  treatment  at  the  company’s  hospital. 

In  the  jungle  itself  the  bamboo  is  regarded  as  the 
plant  most  responsible  for  the  breeding  of  mosquito 
larvae.  Especially  is  this  the  case  when  the  bamboos 
are  cut,  thus  leaving  a  cup  in  each  shoot  in  which  the 
larvae  thrive.  After  the  bamboos  and  larger  jungle 
growth  have  been  removed,  the  weeds  and  grass  that 
spring  up  favor  the  development  of  larvae  by  arresting 
the  surface  run-off  of  rain  water.  It  seems  probable 
that  in  Namtu  the  incubation  period  of  the  mosquito 
egg  may,  under  favorable  conditions,  be  as  short  as 
one  day.  In  order  that  no  small  collection  of  water 
shall  remain  for  more  than  a  day  after  a  rain,  the 
grass  on  the  hillsides  throughout  the  camp  is  kept  as 
low  as  possible,  so  that  the  surface  drainage  and  evap¬ 
oration  may  be  materially  hastened. 

Prior  to  1917  jungle-cutting  was  done  by  a  gang  of 
about  12  coolies  by  day  labor.  This  was  found  to  be 
unsatisfactory  as  regards  both  expense  and  quantity 
of  work  done,  so  that  during  1917  the  work  was  let 
out  on  contract,  with  a  great  improvement  in  rapidity 
and  thoroughness.  The  tool  with  which  the  cutting  is 
done  is  known  in  Burma  as  the  dah,  and  is  similar  to 
the  Cuban  machete.  The  dahs  vary  in  weight  and 
form  according  to  the  character  of  the  brush  to  be  cut. 
For  the  grass-cutting  work  we  use  the  Kachin  pat¬ 
tern,  which  is  long  and  light.  The  ground  is  too  un¬ 
even  for  the  use  of  scythes,  but  short  sickles  are  em- 


- - 1916 - 

Europeans 
and  Anglo- 
Indians  Asiatics 
145  5.533 

828  13.236 

0  18  0  42 


ployed  to  advantage  on  the  touffh  wire  grass  that  grows  India  proper,  coolies  get  from  4  to  6c.  pe 
near  the  streams.  Burma  the  wage  scale  is  considerably  highi 

The  usual  method  of  oiling  mosquito-breeding  collec-  the  scale  of  daily  wages  for  unskilled  labor 
tions  of  water  finds  little  application  in  Namtu.  Aside  Railway  and  maintenance-of-way,  20c.;  all 

from  the  almost  prohibitive  expen.He.  there  are  no  ponds  a  general  nature,  24c. ;  work  in  the  smelt 

of  importance  that  do  not  receive  a  thorough  flushing  average  for  such  skilled  labor  as  carpen 

with  every  tropical  rainstorm,  so  that  in  any  case  the  ters,  masons,  etc.,  is  80c.  In  terms  of  j 
oil  would  be  promptly  washed  away.  the  above  figures  for  unskilled  labor  cor 

Open  ditches  drain  the  few  low-lying  places,  but  these  closely  with  wages  of  $1.60  to  $2  per  day, 
require  constant  cleaning  to  keep  them  free  from  a  Recognizing  the  inferiority  of  day  labo 

rank  growth  of  weeds.  It  is  proposed  eventually  to  is  the  general  custom  here  to  have  even 

underdrain  the  swampy  areas  by  the  use  of  open  jointed  piece  of  work  done  by  contract.  It  is  i 

tile.  The  drawback  to  this  is  the  expense,  since  in  thing  to  let  a  contract  for  a  five-rupee  (5 

Burma  all  drain  tile  and  sewer  pipe  is  made  on  the  In  Namtu  contractors  flourish  bccau.se 
potter’s  wheel.  amount  of  construction  work  that  is  heir 

Quinine  prophylaxsis  is  not  generally  practiced  here,  throughout  the  year.  The  big  jobs  are  hi 

It  seems  to  be  the  opinion  among  the  company’s  staff  exclusively  by  ('hinese  contractors,  since 


.  carpenters  are  I  hme.se.  Masonry  work,  which  is  next 

importance,  is  given  to  Indians  and  Burmans,  who 
have  a  monopoly  in  that  trade.  Much  petty  contract 
' i -  work  is  done  by  Burmese  contractors,  and  very  often 

.some  native  foreman,  or  “coolie  gong,”  will  start  in 
this  busine.ss  on  his  own  account  in  order  to  make 
money  without  having  to  do  any  work  himself,  this  be- 
the 

Under  average  conditions,  the  cost  of  getting  various 
i,r-*  kinds  of  work  done  by  contract,  inclusive  of  labor  and 
j  supplies,  is  as  follows: 

pH  CImw  «f  Wurk  Rmtf 

^  Cimcrrtf  mill  niMiiiiry  .  $52  00  jicr  lOOcu  ft 

Hrirk»iirk  .  2J  60  piT  100  ru  (I 

'riiiilMT  wnrk  .  )2  00  prr  toll  nf  50  ru  ft. 

'  .  0  24  per  1 00  cu  lt 

l.i><>M'ri>rk  .  n  SOiht  lOOru  ft. 

- - — - - llunl  rook  I  60  |H>r  100  cu  It. 

mrion  i'oomk.s  iuiinu  in  malauia  All  new  construction  work  undertaken  by  the  san- 

sible  injurious  physiological  effects  of  the  itary  department  and  nearly  all  of  the  jungle  clearing 
aken  In  the  doses  required  to  secure  more  work  are  now  being  done  by  contract,  the  latter  being 
lete  immunity  are  more  to  be  feared  than  the  largest  single  item  in  the  operating  expenses  of  the 
of  getting  malaria.  The  recommended  department.  During  the  rainy  season  (May  to  No- 
irrains  every  other  day  during  the  monsoon  vember)  it  is  necessary  to  go  over  the  camp  once  every 
rom  the  end  of  May  to  November.  It  is  two  months.  Each  cutting  amounts  to  160  acres  on  the 
sulphate  form,  in  solution  acidulated  with  European  side  of  the  camp.  Under  average  conditions, 
At  the  ho.spital  quinine  is  di.spensed  in  pill  the  contractor  will  make  a  fair  profit  at  $1.44  per  acre, 
natives.  On  a  contract  recently  let  to  a  Chinese  140  acres 

mote  comer  of  Asia  the  cost  of  supplies  was  cleared  in  36  days,  the  average  rate  being  0.27  acre 
ils  of  construction  is  comparatively  high  per  coolie  per  day.  On  a  previous  contract  undertaken 
nal  times,  but  now,  due  to  war  conditions,  by  coolies  from  Orissa  Province,  India,  70  acres  of  jun- 
hat  must  be  imported  has  risen  excessively  gle  grass  were  cleared  at  the  daily  rate  of  0.24  acre  per 
1  many  materials  can  scarcely  be  obtained  coolie,  but  far  more  supervision  was  required  than  with 

the  Chinese  labor. 

fing  are  now  (November,  1917)  a  few  typi-  Those  persons  in  America  whose  acquaintance  with 
materials  in  Namtu:  Sawn  timber,  $8  per  India  has  been  gleaned  from  the  Action  of  poets  and 
u.ft.;  common  red  brick,  $5.12  per  1000;  writers,  who  have  sung  the  praises  of  India’s  my.ste- 
nent,  $6.40  i>er  barrel  of  3.8  cu.ft.;  sand,  rious  charms,  from  the  lovely  vale  of  Kashmir  to  the 
0  cu.ft.;  stone,  $1.60  per  100  cubic  feet.  golden  Irawadi  shore,  will,  if  they  chance  to  come  to 

•rials  as  earth,  sand  or  stone  are  measured  this  country,  feel  under  the  necessity  of  applying  a 

L  rather  than  cubic  yards,  because  the  for-  large  correction  factor  to  the  sum  total.  The  sanita- 
more  readily  appreciated  by  the  native  con-  rian  is  confronted  with  the  problem  of  making  what 

he  can  do  measure  up  reasonably  well  to  what  he  sees 
(notation  on  sewer-pipe  from  Mandalay,  the  on  every  hand  ought  to  be  done.  Since  sanitary  and 
p  ceramic  industry,  was  6,  10  and  12  cents  public  health  work  is  essentially  a  personal  problem, 
ot  for  4,  6  and  8-in.  pipe  respectively.  the  habits  and  customs  of  the  people  whom  such  work 

id  coolies  in  the  Orient  are  proverbially  is  to  benefit  are  the  chief  factors  with  which  the  worker 

vise  is  the  efficiency  of  the  workmen.  In  has  to  concern  himself. 
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It  is  axiomatic  in  the  East  that  the  native  "workman” 
nov<  r  does  as  much  as  he  is  paid  to  do.  He  is  Renerally 
a  livinjr  example  of  that  otherwise  hiifhly  useful  theory 
in  structural  desifrn  known  as  "least  work.”  To  fret 
more  work  out  of  him  requires  as  much,  if  not  more, 
energy  from  the  outside  in  the  form  of  active  super¬ 
vision  than  is  obtained  from  him  in  return.  Climate 
undoubtedly  has  been  the  most  potent  factor  in  arrest¬ 
ing  the  development  of  the  capacity  for  work  on  the 
part  of  the  indigenous  population.  Namtu  is  more  for¬ 
tunate  than  many  other  places  in  India  in  possessing  a 
climate  that  is  about  midway  between  temperate  and 
tropical,  although  during  the  summer  months  the  com¬ 
bination  of  80°  temperature,  80%  relative  humidity  and 
60  in.  of  rainfall  approaches  sufficiently  close  to  trop¬ 
ical  conditions. 

Perhaps  the  most  important  of  all  the  influences 


that  govern  the  character  and  effect  of  the  work  done 
among  the  natives  of  India  is  the  influence  of  he, bit. 
Habit  is  practically  the  sole  arbiter  in  the  lives  of  the 
entire  population,  in  all  that  they  do  and  will  not  do; 
and  this  ingrained  force  of  habit  attains  its  most  far- 
reaching  development  in  the  caste  system.  This  fact 
furnishes  many  novel  problems  to  the  sanitarian.  The 
effect  of  the  sanitarian’s  work  upon  the  people  of  In¬ 
dia  is  at  one  and  the  same  time  his  chief  reason  for 
enthusiasm  and  de.spair.  Considering  the  almo.st  lim¬ 
itless  field  for  his  efforts  and  the  beneficial  results  that 
appear  when  insanitary  conditions  are  relieved  ever  so 
slightly,  he  is  bound  to  be  enthusiastic.  On  the  other 
hand  it  appears  at  times  an  almost  hopeless  undertak¬ 
ing  to  attempt  to  make  any  real  progress,  in  view  of 
the  magnitude  and  the  difficulties  of  the  task  which 
confronts  him. 


Formation  of  Technical  Sections 
Is  Suggested 

President  A.  N.  Talbot  in  Annual  Address  Hefore 
American  Society  Advocates  Changes  in  Pres¬ 
ent  Machinery  of  Organization 

F^VIEWING  the  society’s  tictivities,  already  an¬ 
nounced,  during  the  past  year,  including  the  work 
of  the  Engineering  Council  (see  Knuineerinn  Nt'ws-Iier- 
orrfof  Jan.  9,  p.  81),  the  retiring  president  of  the  Amer¬ 
ican  Society  of  ('ivil  Engineers,  Arthur  N.  Talbot,  pro¬ 
posed  several  fruitful  lines  of  development  for  the  so¬ 
ciety,  at  the  annual  meeting  on  Jan.  15.  The  following 
abstracts  from  his  address  include  the  suggestions  for 
more  technical  committees,  for  technical  sections  and  for 
greater  participation  in  public  affairs. 

The  discu.ssion  of  the  purpo.ses  and  functions  of  an 
engineering  society,  such  as  the  American  Society  of 
Civil  Engineers,  should  not  be  restricted  to  the  purposes 
given  in  the  constitution,  which  may  merely  follow  prec¬ 
edent  or  may  be  worded  to  conform  to  a  state  statute 
governing  the  charter  of  the  society.  Some  of  the  func¬ 
tions  of  the  society,  may  it  not  bo  agreed,  would  include 
at  least  the  following: 

A  collector  and  disseminator  of  engineering  knowl¬ 
edge;  a  forum  for  the  discussion  of  engineering  ques¬ 
tions;  a  stimulator  of  research  and  of  the  progress  of 
engineering  science;  a  developer  of  engineering  methods 
and  practice;  an  active  force  within  and  without  pro¬ 
fessional  circles;  a  creator  of  engineering  policies  and  an 
originator  and  patron  of  constructive  and  progressive 
movements  in  engineering;  a  means  of  mutual  helpful¬ 
ness  and  cooperation;  an  instrument  for  advancing 
lH)th  professional  interest  and  public  welfare,  and  an 
agency  for  discussing  the  various  phases  of  public  prob¬ 
lems  and  for  participating  in  the  service  which  all 
thinking  organizations  should  give  to  society. 

TECHNidAL  Papers  Not  Sufficient 
The  technical  activities  of  an  engineering  society  are 
of  prime  importance — meaning  by  technical  matters  not 
merely  mathematical  methods  and  routine  work  of  engi¬ 
neering,  but  all  relations  to  the  science  and  art  of  engi¬ 
neering  in  and  out  of  professional  circles,  and  also  the 
technical  relations  with  the  public.  One  method  of 


carrying  on  this  technical  activity  has  been  the  pre.sen- 
tation  and  discussion  of  papers  on  engineering  topics. 

But  is  the  society  doing  all  it  should  in  this  direction? 
Is  there  not  need  for  papers  in  fields  not  often  taken 
up?  Should  there  not  be  more  short,  terse  papers,  de¬ 
void  of  details,  which  should  stimulate  and  set  engi¬ 
neers  to  thinking?  Would  it  not  l)e  possible  and  desir¬ 
able  to  have  more  papers  dealing  with  principles,  with 
the  advances  of  engineering,  with  new  methods  and  re¬ 
quirements?  May  it  not  l)e  worth  considering  whether 
to  continue  the  policy  of  limiting  ourselves  only  to  those 
papers  which  are  offered  to  the  society,  regardless  of 
v/hether  this  policy  leads  to  ignoring  large  fields  and 
re.sults  in  transferring  to  other  societies  the  activities 
in  these  lines?  Are  there  not  opportunities  for  dissem¬ 
ination  of  knowledge  like  reviews  of  engineering  con¬ 
struction  and  methods  and  digests  of  important  engi¬ 
neering  literature,  which  seem  now  not  to  have  adequate 
expression  through  other  agencies? 

More  Technical  Committees  Needed 

Technical  committees  form  one  of  the  most  effective 
means  of  carrying  on  the  technical  activities  of  an  en¬ 
gineering  society.  They  can  coordinate  and  unify  prac¬ 
tice,  develop  methods,  formulate  principles  and  stand¬ 
ards,  and  recommend  improvements  and  advances  in  the 
art.  Their  influence  can  reach  out  far  beyond  the  bounds 
of  the  society.  For  example,  the  American  Railway  Engi¬ 
neering  As.sociation  has  23  technical  committees,  with 
a  combined  membership  of  480,  out  of  a  total  member¬ 
ship  of  1100  in  that  society;  the  American  Society  for 
Testing  Materials  has  38  technical  committees  and  144 
subcommittees,  with  a  combined  membership  of  1094. 

At  the  risk  of  seeming  disloyal,  the  opinion  may  be 
advanced  that  in  influence  upon  engineering  practice, 
in  effect  in  the  industries,  in  influence  upon  relations  of 
engineering  business,  in  advancement  of  engineering 
knowledge  and  the  methods  of  manufacture  and  con¬ 
struction,  and  in  influence  in  the  outside  business  wCrld, 
the  achievements  of  these  two  specialized  societies  in 
the  past  few  years  have  been  such  as  to  make  some  of 
the  national  engineering  societies  look  to  their  laurels 
for  leadership.  The  Committee  on  Development  will  find 
the  need  and  opportunity  for  technical  committee  work 
an  important  subject  for  study. 
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An  opportunity  for  energized  activities  lies  in  the  for¬ 
mation  of  specialized  divisions  or  sections  of  the  society, 
to  Rive  attention  to  special  fields  of  work,  such  as  rail¬ 
way  enRineering,  structural  engineering  and  hydraulic 
engineering.  Members  would  enroll  in  sections  in  which 
they  are  interested.  Sessions  and  convention  would  be 
held  to  discuss  matters  of  common  interest,  and  each 
division  might  affiliate  in  some  way  with  the  work  of 
other  .societies — the  American  Railway  Engineering  As- 
.sociation,  the  American  Society  for  Testing  Materials, 
the  American  Public  Health  Association,  for  example. 

Any  attempt  at  organization  of  the  profession 
throughout  the  country  for  all  the  national  societies 
should  involve  joining  forces  with  local  societies  in  every 
possible  way.  In  every  center  of  engineering  the  local 
engineering  society  should  be  the  basis  of  organization. 
Some  plan  should  be  devised,  perhaps  by  increa.se  of 
dues,  to  contribute  revenue  from  the  treasury  of  the 
national  societies  to  the  chapters  for  use  in  this  union 
work  with  the  local  societies. 

For  certain  purposes  it  may  be  found  desirable  also 
to  have  a  regional  organization  covering  territorj'  cor¬ 
responding  to  the  geographical  districts  now  used  in  the 
selection  of  the  nominating  committee,  for  handling 
matters  of  common  interest  in  a  given  region. 

The  provision  for  a  New  York  Meetings  Committee 
to  take  charge  of  the  second  meeting  of  each  month, 
made  by  the  Board  of  Direction  or.  the  recommendation 
of  the  secretar>’,  is  a  step  in  advance.  It  would  seem 
to  the  president  that  in  any  new  plan  for  local  associa¬ 
tions  or  regional  organizations,  the  resident  membership 
in  New  York  should  be  granted  some  degree  of  auton¬ 
omy  by  the  formation  of  a  local  association  or  chapter, 
and  that  the  New  York  membership  should  be  set  at 
work  and  stirred  up  to  realize  and  utilize  the  opportu¬ 
nities  and  facilities  at  their  door. 

Relations  With  Other  Societies 

The  four  Founder  societies  have  many  activities  in 
common.  The  Engineering  Council  may  soon  have  its 
membership  increa.sed  by  three  more  societies.  The 
Engineering  Standards  Committee  will  have  the  cooper¬ 
ation  of  a  number  of  societies  besides  the  four  Founder 
societies.  It  is  increasingly  apparent  that  engineering 
is  a  single  profession;  the  various  branches  ramify  and 
merge  into  each  other  in  numerous  ways.  Many  engi¬ 
neers  think  there  should  be  one  large,  inclusive  .society 
to  take  the  place  of  the  several  national  societies — to 
be  made  up  of  the  35,000  engineers  in  the  four  Founder 
.societies  or  the  100,000  or  200,000  who  may  claim  the 
right  to  be  classed  as  engineers.  The  further  union  of 
national  societies  and  their  cooperation  with  the  local 
societies  in  developing  engineering  society  activity  are 
potential  factors  for  the  future  and  a  fruitful  field  for 
the  Committee  on  Development. 

The  engineer  and  the  engineering  society  now  have 
opportunity  and  re.sponsibility  in  the  direction  of  pub¬ 
lic  duty  far  beyond  what  they  have  hitherto  considered 
a.s  their  share.  This  is  especially  true  at  the  present 
time,  when  the  successful  solution  of  so  many  public 
problems  lies  within  the  province  of  the  engineer.  The 
consideration  of  quasi-public  matters  has  not  always 
been  accepted  as  a  proper  field  for  society  activity.  As  an 
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illustration,  the  opposition  to  the  creation  of  the  Con 
inittee  on  Valuation  of  Public  Utilities  may  be  recalleu. 
Fortunately,  the  advocates  of  the  appointment  of  th.^ 
committee  prevailed,  and  a  magnificent  report  and  dis¬ 
cussion  were  given  to  the  public.  Besides,  the  activitic- 
of  the  committee  stimulated  thought  and  provoked  d:s. 
cussion  throughout  our  membership  as  few  subjects  have 
done. 

It  would  be  premature  to  try  to  outline  methods  for 
accomplishing  the  great  work  in  public  matters  which 
should  be  undertaken,  or  the  form  of  organization  which 
is  needed.  The  formation  of  a  large  and  representative 
Public  Affairs  Committee  has  been  suggested,  and  also 
a  delegate  convention  organized  to  discuss  matters  of 
public  interest  and  intended  as  a  forum  for  voicing  the 
sentiments  of  the  organization.  Whatever  is  done  must 
give  opportunity  for  exercising  initiative  and  provid¬ 
ing  powers  for  action.  Leaders  must  then  energize  the 
machinery  provided. 

Use  of  Available  Funds 

The  activities  here  referred  to  will  require  adequate 
funds;  it  takes  money  to  do  things  in  this  world.  If 
the  activities  of  the  society  are  to  be  extended  funds 
must  be  provided,  and  part  may  well  be  taken  from  the 
annual  balance  of  $20,000  or  $30,000  which  in  normal 
years  may  be  left  after  paying  the  expenses  of  present 
activities.  It  seems  reasonable  that  a  society  which  has 
become  established  financially  should  not  continue  to  put 
aside  from  annual  receipts  very  large  sums  as  endow¬ 
ment;  the  increase  in  endowment  may  be  expected  to 
come  from  other  sources.  Increase  in  membership  will 
bring  increased  revenue,  and  many  believe  there  should 
be  a  considerable  increase  in  membership. 

If  it  is  agreed  that  there  are  activities  which  the 
society  should  undertake  for  the  benefit  of  the  profession 
and  society,  activities  that  will  bring  results  and  that 
will  help  in  making  the  society  a  force  of  greater  and 
greater  influence,  who  W’ill  doubt  that  resources  will 
be  found  to  finance  the  work? 

To  .shun  the  visionary,  impracticable  schemes,  and  yet 
not  be  too  complacent  about  pa.st  accomplishment;  to 
seek  to  be  national  and  not  provincial ;  to  try  to  be  both 
democratic  and  efficient;  to  lead  in  the  progress  of  the 
times,  and  yet  hold  to  the  old  and  proven  good ;  to  work 
to  be  a  powerful  engine  in  technical  affairs  and  a  vital 
force  in  the  life  of  the  profession ;  to  learn  how  best  to 
give  service  to  the  community  and  the  nation ;  to  provide 
methods  by  which  the  profession  may  lead  in  progres¬ 
sive  movements — ^these  are  ideals  worth  striving  for  in 
making  a  plan. 

It  should  be  borne  in  mind,  too,  that  elaborate  or  com¬ 
plicated  organization  is  likely  to  be  ineffective;  the  ma¬ 
chinery  is  not  self-propelling.  Mere  paper  proposals  will 
not  suffice.  Whatever  is  done  we  must  keep  down  on 
earth,  accept  only  workable  plans,  but  still  not  be  con¬ 
tent  with  stagnation  or  mediocrity.  A  plan  may  be 
worked  out  befitting  the  needs  of  a  great  profession. 
With  such  a  great  opportunity  before  it  I  confidently 
expect  the  Committee  on  Development  will  evolve  a  plan 
satisfactory  to  the  society,  and  that  a  stronger,  more 
useful,  more  virile  society  will  result.  I  confidently 
look  forward  to  a  great  future  for  the  American  So 
ciety  of  Civil  Engineers. 
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Defends  Construction  Division’s 
Form  of  Contract 

General  Marshall  Urges  Engineers  To  Educate 
Those  Who  Would  Not  Permit  It — Advo¬ 
cates  League  of  Technical  Societies 

WIDESPREAD  opposition  to  the  well  known  Con¬ 
struction  Division  sliding-scale  cost-plus  form  of 
contract  is  not  based  on  a  knowledge  of  its  operation  or 
advantages,  said  Gen.  R.  C.  Marshall,  Jr.,  head  of  the 
Construction  Division  of  the  Army,  in  an  address  before 
the  annual  meeting  of  the  American  Society  of  Civil 
Engineers  Jan.  15.  General  Marshall  also  advocated 
an  amalgamation  of  all  engineering  .societies,  at  least 
to  such  an  extent  as  to  permit  the  dealing  by  the  Gov¬ 
ernment  with  a  unit  body  of  engineers.  Parts  of  the 
address  follow; 

Popularly,  the  form  of  contract  which  the  Construc¬ 
tion  Division  has  used  is  almost  universally  known  as  a 
“cost-plus  contract,”  but  this  term  is  not,  strictly  speak¬ 
ing,  exact.  The  contract  which  has  been  used  from  the 
beginning,  with  slight  modifications  in  nonessential 
details,  has  been  one  in  which  the  contractor  was  reim¬ 
bursed  the  actual  expenditures  with  a  fee  to  him 
graduated  on  a  sliding  scale.  The  percentage  he  re¬ 
ceives  gets  lower  as  the  cost  increases,  and  a  maximum 
figure  is  set  which  his  fee  can,  in  no  case,  exceed,  no 
matter  what  the  cost  of  the  work  may  be.  Many  reasons 
dictated  the  adoption  of  this  form  of  contract,  which, 
to  all  who  understand  the  facts,  has  proved  its  useful¬ 
ness  and  its  value  beyond  the  peradventure  of  a  doubt. 
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not  informed  themselves  conrerninK  them,  they  are  in 
had  odor  in  many  (juarters,  and  a  more  or  less  deter¬ 
mined  effort  is  Itein^  made  to  prohibit  their  further  use. 
I  trust  it  will  not  be  presumptuous  in  me  to  say  that  I 
am  satisfied  that  the  remedy  for  this  .state  of  affairs  is 
the  education  of  Congress  and  of  others  who  oppose  this 
or  other  measures  IwH-ause  they  do  not  understand  them, 
and  this  education  should  not  come  throuRh  the  edu¬ 
cation  of  the  people  at  lar^e,  and  the  consequent 
infiltration  of  the  knowledtre  thus  dis.seminate<l  into  the 
legislative  bruin;  the  process  should  be  reversed.  The 
men  who  make  the  nation's  laws  should  themselves  be 
informed  of  the  truth,  and  in  matters  such  as  this  it 
is  the  province  of  ju.st  such  societies  as  yours  to  act 
as  the  educational  UKency. 

Tkchnical  Sociktiks  Should  Join  Togkthkr 

This  brings  me  to  another  thought  which  I  wish  to 
urjre  to  the  earne.st  consideration  of  this  audience.  It 
is  my  belief  that  the  dignity,  the  power,  the  learning 
and  the  history  of  accomplishment  of  the  engineers  of 
this  country  make  them  a  factor  in  its  future  under¬ 
takings  which  mu.st  in  time  be  realized  and  accepted  by 
the  (Jovernment.  They  should  be  gratefully  and  heartily 
accepfeil  by  the  Government  ns  a  constructive  force  and 
as  an  instrument  of  accomplishment  which,  properly 
taken  advantage  of,  will  be  second  to  none.  But,  in 
order  that  the  fullest  good  can  come  from  such  a  con¬ 
summation,  there  must  be  the  utmost  harmony,  the  ut¬ 
most  flexibility  and  the  most  thorough  cooperation 
among  the  engineers  themselves. 

In  the  building  operations  of  the  Construction  Divi¬ 
sion,  there  has  never  been  a  time  when  the  great  engi¬ 
neering  societies  of  this  country  have  not  been  willing 
and  eager  to  lend  their  assistance  to  the  work  of  the 
division,  each  and  every  one  of  them,  and  I  wish  here 
and  now  to  tender  publicly  my  grateful  and  heartfelt 
thanks  for  this  invaluable  assistance  extended  so  gener¬ 
ously  and  so  freely.  But,  in  ever>'  case,  the  War  De¬ 
partment  had  to  treat  with  a  numlwr  of  more  or  less 
isolated  societies.  In  union  there  is  strength,  and  there 
is  no  axiom  of  the  many  which  are  so  freely  mouthed 
which  is  .so  true  and  .so  universal  in  its  application  as 
this  one.  Had  there  been  amalgamation  of  these  socie¬ 
ties — a  consolidation,  if  you  will — a  central  governing 
iHKiy  to  which  they  were  all  .subsidiary,  or  in  some  shape 
or  form  a  coiirdination,  a  central  direction,  some  one 
head  to  which  they  all  looked  and  with  which  an  outside 
agency  could  treat,  the  task  of  the  War  Department 
would  have  been  infinitely  simplified.  I  believe  that  for 
the  greatest  good  of  the  engineers,  of  the  Government 
and  of  the  economic  life  of  this  country,  some  such 
arrangement  will  have  to  be  made.  Concerning  the 
form  or  the  method,  I  do  not  know  and  would  not  pre¬ 
sume  to  advi.se.  Concerning  the  wi.sdom  of  such  action,  I 
am  as  sure  as  I  am  of  anything  in  the  world,  and  I  urge 
it  upon  you  to  consider  it  with  thought  and  to  make  it  an 
accomplished  fact  as  soon  as  may  be. 

The  experience  of  this  work  has  shown  the  infinite 
wisdom  of  a  close  rapport  between  Governmental  agen¬ 
cies  and  the  large  commercial  and  professional  organ¬ 
izations  who.se  aid  must  be  enlisted  at  any  time  of  na¬ 
tional  crisis.  Such  aid  has  been  freely  given  during 
this  war,  but  the  method  of  effecting  its  greatest  ac- 
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complishment  has  been  hindered  and  hampered  by  tlu* 
fact  that  the  parties  had,  at  first,  to  esttablish  mutu.il 
understandings,  to  get  each  other’s  viewpoints  and  to 
adjust  themselves  to  a  changed  and  unfamiliar  methnd 
of  accomplishing  results.  There  should  be  in  the  fu¬ 
ture,  there  must  be,  close  touch  and  sympathy  betwcfi 
such  organizations  and  the  executive  departments  of  th(> 
Government.  This,  I  hope,  will  be  particularly  the  cn<c 
with  the  membership  of  the  engineering  societies  of 
America. 

Director  General  Reviews  Railroad 
Operation  for  Year 

(leneral  Conclusions,  and  Figures  Furnished  on 
Operating  Results — Reasons  for  Adoption  of 
Standard  Locomotives  and  Cars 


The  potent  causes  which  produced  serious  conditions 
of  congestion  and  resulted  in  the  taking  over  of  the 
railroads  by  the  Federal  Government  were:  (1) 
Accumulation  of  export  freight  at  North  Atlantic  ter¬ 
minals;  (2)  shortage  of  motive  power;  (3)  heavy  build¬ 
ing  operations  by  different  branches  of  the  Government, 
the  contractors  for  which  ordered  materials  forwarded 
far  in  advance  of  their  ability  to  receive  and  unload 
them  (at  one  time  over  6000  carloads  of  piling  were 
tied  up  in  the  Hog  Island  shipyard) ;  (4)  feveri.sh 
demands  led  manufacturers  to  purchase  raw  materials 
from  unusual  markets,  in  excessive  quantities,  with 
the  frequent  result  that  arrivals  were  badly  bunched 
and  unloading  was  slow  and  diihcult;  (6)  the  necessity 
for  giving  priority  to  shipments  of  Government  freight, 
and  the  lack  of  central  control,  and  (6)  the  withdrawal 
for  overseas  service  of  Atlantic  coastwise  ves.Hels. 

The  controlling  factor  throughout  the  experience  has 
not  been  in  road  transportation,  but  at  the  ultimate 
destination,  and  any  serious  condition  of  congestion 
obtaining  on  any  of  the  trunk  lines  en  route  has  been 
the  reflex  of  the  other  conditions  at  the  terminals 
themselves.  Practically  all  transportation  in  the  United 
States  has  been  based  primarily  upon  the  desires  and 
necessities  of  the  consignor  rather  than  upon  the  ability 
of  the  consignee  to  receive  and  digest  the  freight. 

The  most  serious  situation  presented  itself  in  the 
case  of  bituminous  coal.  This  condition  was  the  result 
of  three  factors:  (1)  Actual  shortage  of  cars  at  the 


Reviewing  the  past  year  of  railroad  operation 
under  Government  control  Director  General  W. 
G.  McAdoo’s  report  to  the  President  outlines  the  ac¬ 
complishments  of  the  Division  of  Operation  established 
F'eb.  9,  1918,  with  Carl  R.  Gray  as  director.  The  difficul¬ 
ties  in  operation  and  the  causes  of  congestion  are 
enumerated,  and  methods  of  attacking  the  problems  arc 
pre.sented.  Abstracts  are  presented  here  of  the  sections 
on  coal  handling,  unification  of  terminals,  short-hauling 
of  freight,  and  the  standardization  of  locomotives  and 
cars. 

In  addition,  details  from  Mr.  McAdoo’s  report  to  the 
Interstate  Commerce  Committee  of  the  United  States 
Senate,  Jan.  3,  on  expenditures,  on  unification  needs  at 
Cincinnati,  and  on  the  elimination  of  circuitous  routes, 
are  included. 

Causj:s  of  Railroad  Congestion 
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mines;  (2)  lack  of  systematic  distribution,  and  (3) 
dislocation  of  the  New  P^n^land  supply,  the  result  of 
the  withdrawal  of  coastwise  steamships. 

The  bituminous  coal  production  for  the  preceding 
year  had  l)een  the  largest  in  the  hi.story  of  that  in¬ 
dustry,  approximating  544,000,000  tons.  The  severe 
weather  conditions  in  January,  1918,  resulted  in  de¬ 
creased  production — due  almost  entirely  to  the  car 
— of  65,294  carloads.  Immediate  and  drastic 
steps  were  taken  to  remedy  this  situation,  and,  not¬ 
withstanding  the  severe  weather  throughout  February 
and  March,  the  railroads  in  February  produced  an 
increase  of  24,366  cars  of  coal  over  the  preceding 
February,  and  for  the  succeeding  months  continued  to 
produce  large  increases,  to  a  maximum  of  150,288  ton.s 
in  July  over  the  preceding  month  of  July.  The  net 
increa.se  for  ten  months  was  741,665  cars;  or  approxi¬ 
mately  37,080,000  tons  more  of  coal  were  obtained. 
New  England  necessities  have  been  fully  met,  and  the 
largest  tonnage  of  coal  ever  known — 28,153,317  tons — 
has  l)een  moved  to  the  Lake  Erie  ports  and  transported 
to  the  Northwest,  compared  with  26,826,000  tons  in 
1917. 

A  very  considerable  proportion  of  the  credit  for  the 
increa.se  must  be  attributed  to  the  operation  of  the  zone 
plan,  which  overcame  the  cross-hauling  of  coal  and 
insured  its  provision  from  the  nearest  accessible  mar¬ 
ket.  Under  this  plan  various  bituminous  coal-mining 
districts  east  of  the  Rocky  Mountains  were  separated, 
and  to  each  was  assigned  a  definite  territory  wherein 
it  could  market  its  coal.  Coal  from  any  district  could 
be  shipped  to  destinations  beyond  zones  allotted  to 
that  district  only  upon  permit  of  the  Fuel  Administra¬ 
tion. 

The  coal-zoning  plan  not  merely  saved  car-miles,  but 
in  addition  permitted  the  utilization  of  coal  produced 
in  the  plains  states  which  would  not  otherwise  have 
been  produced. 

Shortage  of  Foodstuffs 

A  program  had  been  arranged  by  the  Food  Admini.s- 
tration  by  which  approximately  1,160,000  tons  of  food 
per  month  were  to  be  forwarded  to  the  Allies.  Early 
in  February  it  was  found  that  only  750,000  tons  had 
been  forwarded  in  January,  and  at  the  same  rate  of 
progress  only  600,000  would  have  been  forwarded  in 
February.  Empty  box  cars  were  moved  in  preference 
from  all  sources  in  the  East  and  South  into  the  Western 
grain  states,  with  the  result  that  by  Mar.  15  the  vessel 
capacity  of  the  allies  had  been  satisfied  and  there  was 
available  at  North  Atlantic  ports  an  excess  on  wheels 
of  6318  cars  of  foodstuffs,  exclusive  of  grain  on  cars 
or  in  elevators. 

To  simplify  and  economize  the  methods  of  trans¬ 
portation,  the  following  actions  were  taken  under 
unified  control: 

Unification  of  terminals  was  made  general  throughout 
the  country  at  both  large  and  small  stations;  terminal 
managers  have  been  appointed  for  the  larger  terminals, 
and  where  unnecessary  mileage  was  not  involved  a 
consistent  effort  was  made  to  route  freight  so  as  to 
arrive  at  the  specific  terminal  where  it  is  to  be  disposed 
of.  Interchange  switching  in  terminals  has  been  elim¬ 
inated,  so  far  as  this  was  practicable. 


The  following  are  typical  examples  of  what  has  been 
done  by  unification: 

1.  The  Southern  Pacific,  Atchison,  Topeka  &  Santa 
Fe,  and  the  We.stern  Pacific,  each  maintained  passenger 
ferry  service  between  Oakland  and  San  Franci.sco.  The 
Santa  F6  and  We.stern  Pacific  pas.senger  trains  have 
been  brought  into  the  Oakland  mole  of  the  Southern 
Pacific.  The  latter’s  railroad  facilities  were  ample  for 
the  three  lines.  Di.spensing  with  the  ferry  service  of 
the  other  two  effected  an  approximate  saving  of  $315,000 
per  annum.  All  railroad  and  marine  facilities  in  New 
York  harbor  were  consolidated  under  a  marine  manager 
and  have  been  u.sed  in  common.  One  hundred  and 
.seventeen  coal-carrying  barges  and  18  tugs  lielonging  to 
the  Philadelphia  &  Reading,  lAihigh  Valley,  New  York, 
Ontario  &  Western,  and  F]rie  Railroads  were  pooled 
under  a  single  management.  All  pas.senger  trains  of 
the  Baltimore  &  Ohio  and  through  pas.senger  trains 
of  the  Lehigh  Valley  were  brought  into  the  Pennsyl¬ 
vania  R.H,  terminal  in  New  York  City. 

2.  Short-hauling  of  freight  has  been  consistently 
followed,  except  where  better  grade  conditions  and  less 
congestion  were  favorable  factors  on  a  somewhat  longer 
line.  An  in.stance  is  the  Northwestern  region,  where 
the  correction  of  improper  routing  within  a  period  of 
five  months  showed  a  saving  of  4,054,455  car-miles  on 
34,941  carloads. 

3.  Solid  trains  for  definite  destinations  were  made  up 
at  Chicago,  Minneapoli.s,  St.  Paul,  St,  Louis  and  at 
Missouri  River  crossings,  resulting  in  a  decrease  in 
intermediate  terminal  .switching  and  the  expedition  of 
essential  Government  freight. 

4.  Nonessential  passenger  trains  have  been  elimi¬ 
nated,  with  the  re.sult  that  the  number  of  trains 
discontinued  resulted  in  a  saving  per  year  in  passenger- 
train  miles  of  16,254,000  in  the  Ea.stern  region,  and  a 
maximum  of  23,280,000  in  the  Northwestern  region. 

6.  Common  use  of  freight  cars. 

6.  Common  use  of  repair  shops. 

7.  The  New  York  tubes  were  utilized  for  the  move¬ 
ment  of  anthracite  coal  from  New  Jersey  terminals  to 
Long  Island,  affording  substantial  relief  at  a  most 
critical  time.  Under  its  franchise  this  could  not  have 
been  done  by  the  Pennsylvania  R.R.  under  private  oper¬ 
ation. 

The  enormous  tonnage  which  is  handled  locally  at  the 
Pittsburgh  gateway  makes  it  very  difficult  to  u.se  it  for 
trunk-line  traffic.  The  trunk-line  railroads  through 
Pittsburgh  should  be  relieved  by  the  construction  of  an 
entirely  new  freight  line  connecting  them  east  and 
west  of  Pittsburgh,  but  entirely  avoiding  the  industrial 
area. 

Condition  of  Equipment 

The  extended  period  of  heavy  business,  high  prices 
for  material,  difficulty  in  obtaining  sufficient  labor,  loss 
of  many  experienced  mechanics  through  the  .selective 
draft,  followed  by  an  early  and  unusually  severe  winter 
in  1917-18,  resulted  in  a  generally  defective  condition 
of  locomotives  and  cars.  The  remedy  was  not  so  much 
the  building  of  new  locomotives  and  cars  as  the  proper 
maintenance  of  those  in  service,  and  more  prompt  move¬ 
ment  of  trains.  It  was  found  that  shop  facilities  were 
sufficient  if  efficiently  used;  therefore,  the  task  of 
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nationalizing  these  facilities  and  assigning  locomotives 
to  shop^  where  repairs  could  be  made  regardless  of 
ownership  was  assigned  to  the  chief  inspector  of  the 
Hureau  of  Locomotive  Inspection, 

Roundhouses  built  20  or  more  years  ago  were  still 
lieing  used  to  house  locomotives  more  than  twice  the 
size  of  those  for  which  they  were  designed.  Repairs 
had  to  be  made  either  out  of  doors  or  in  open  round¬ 
houses  at  a  temperature  l)elow  zero.  On  the  Baltimore 
&  Ohio  R.R.  133  locomotives  froze  up  in  the  period 
from  Dec.  28,  1917,  to  Jan.  5,  1918.  In  spite  of  these 
conditions,  the  situation  immediately  began  to  improve 
under  the  plan  organized  by  the  mechanical  department 
of  the  Railroad  Administration.  After  successful  solu¬ 
tion  of  certain  labor  difficulties,  there  was  a  noticeable 
increase  in  the  production  of  the  shops  and  engine 
houses  where  disputes  had  occurred.  The  average  in¬ 
crease  in  locomotive-shop  hours  for  the  entire  country 
amounted  to  about  16  per  cent. 

Standardized  Lix'omotives 

Designs  were  worked  out  for  standardized  locomo¬ 
tives,  and  orders  for  1430  were  given.  These  locomo¬ 
tives  were  built  from  standardized  designs  for  the 
following  rea.sons:  To  reduce  to  a  minimum  the  time 
required  to  prepare  drawings,  patterns,  and  dies;  to 
secure  quantity  deliveries — the  increased  production  due 
to  the  standardized  locomotives  was  about  50  per  cent.; 
to  provide  a  supply  of  equipment  the  parts  of  which 
are  largely  interchangeable  and  available  for  u.se  any¬ 
where  in  the  event  of  congestion. 

The  freight-car  situation  was  handled  along  the  same 
line.s,  and  after  careful  consideration  designs  were 
prepared  and  orders  placed  for  25,000  .self-clearing  steel 
hopper  cars  of  55  tons  capacity,  25,000  single-sheathed 
box  cars  of  50  tons  capacity,  25,000  double-sheathed  box 
cars  of  40  tons  capacity,  20,000  composite  gondolas  of 
50  tons  capacity,  with  drop  doors,  and  5000  low-side 
gondolas  of  70  tons  capacity.  In  addition,  many  designs 
for  other  freight  cars  and  steel  baggage  cars  were 
made. 

Instead  of  hauling  new  locomotives  dead,  orders  were 
i.ssued  that  wherever  possible  they  should  be  moved 
under  .steam,  hauling  trains  where  practicable.  This 
order  relieved  the  railroads  from  500,000.000  ton-miles 
of  transportation  annually  for  material  which  not  only 
should  be  self-propelling,  but  should  haul  additional 
freight.  The  terminal  facilities  for  the  maintenance 
of  locomotives  and  cars  were  consolidated  at  417  points, 
and  the  annual  saving  effected  thereby  amounts  to 
$2,363,500.  Additional  consolidations  are  under  way. 
At  one  large  shop  the  output  of  locomotives  receiving 
classified  repairs  increased  over  fiOTr,  and  increases 
ranging  from  lO'^c  to  25%  were  secured  in  many  shops. 

By  rearranging  methods  of  handling  locomotives  at 
terminals,  it  was  po.ssible  to  overcome  what  otherwise 
would  have  been  a  shortage  in  motive  power.  For 
example,  on  one  railroad  an  appeal  was  made  for  an 
additional  assignment  of  25  Mallet  locomotives,  but  by 
changing  the  method  of  handling  at  important  ter¬ 
minals  delay  was  reduced,  and  this  road  was  able  to 
release  for  service  on  other  lines  nine  locomotives  in¬ 
stead  of  requiring  extra  ones.  There  are  now  in 
reserve  1021  locomotives  in  various  regions,  and  there 


are  in  storage  150  new  standardized  locomotives  re¬ 
cently  received  to  furnish  surplus  power  to  pass  thr<  ij;h 
the  pre.sent  winter. 

In  his  report  to  the  Interstate  Commerce  Commi'.tee 
of  the  United  States  Senate,  Jan.  3,  Mr.  McAdo<i  in¬ 
cluded  the  following  detailed  figures  on  expenditures, 
on  the  elimination  of  circuitous  routes,  and  on  the  spe¬ 
cial  unification  problem  at  Cincinnati. 

The  total  improvements  on  all  lines  under  Federal 
control,  authorized  to  Dec.  1,  1918,  amounted  to  $1,251,. 
396,158,  of  which  $656,058,745  was  authorized  for  equip¬ 
ment.  For  this  work  expenditures  had  been  made  up  to 
Nov.  1,  1918,  of  $477,211,012,  of  which  $248,442,87:1 
was  for  equipment. 

The  elimination  of  many  circuitous  routes  in  the 
handling  of  freight  traffic  has  resulted  in  efficiency  which 
cannot  be  measured  only  by  the  car-miles  saved  throuRh 
diversions  of  freight  in  transit.  The  saving  in  distance 
by  many  of  the  new  routes  is  great;  for  example,  one 
from  Los  Angeles  to  Dallas  and  Fort  Worth  is  over  500 
miles  shorter  than  that  formerly  used ;  another  from  the 
oil  fields  of  Casper,  Wyo.,  to  Montana  and  Washington 
State  poinLs,  is  880  miles  shorter;  fruit  from  .southern 
California  to  Ogden  is  hauled  201  miles  less  and  a  new 
route  between  Kansas  City  and  Galveston  has  been  de¬ 
veloped  which  is  289  miles  shorter  than  the  1121  miles 
previously  traversed  by  one  line.  The  ore  traffic  moving 
from  Minneapolis  and  Michigan  mines  to  Lake  Superior 
and  Lake  Michigan  ports  was  rerouted.  During  the  ship¬ 
ping  season  a  total  of  64,770  loaded  and  empty  cars  were 
rerouted  with  a  saving  of  3,577,464  car-miles. 

Difficulties  in  Terminal  Unification 

A  concrete  illustration  emphasizes  the  present  diffi¬ 
culties  in  terminal  unification:  Three  important  rail¬ 
roads  reach  Cincinnati  by  crossing  the  Ohio  River  and 
four  other  important  railroads  reach  it  on  the  north 
bank  of  the  Ohio  River.  The  interchange  of  traffic  be¬ 
tween  the.se  lines  at  Cincinnati  is  enormous,  and  the  con¬ 
ditions  are  such  that  in  times  of  heavy  traffic  the  freight 
at  Cincinnati  is  badly  congested.  Under  private  manage¬ 
ment  these  railroads  have  never  been  able  to  get  together 
and  put  into  effect  any  comprehensive  plan  which  would 
result  in  terminal  facilities  equal  to  the  situation. 

At  the  present  time  there  are  perhaps  25  or  30  freight 
houses  in  and  around  Cincinnati  which  have  been  pro¬ 
vided  primarily  for  the  particular  u.se  of  the  separate 
railroad  companies.  It  is  estimated  that  there  ought 
to  be  spent  in  the  near  future  about  $45,000,000  in  the 
rehabilitation  of  Cincinnati  terminals  so  as  to  make 
them  equal  to  modern  public  needs,  with  probably  $25,- 
000,000  additional  for  passenger  terminals.  This  in¬ 
volves  the  building  of  a  new  bridge  and  the  reconstruc¬ 
tion  and  enlargement  of  two  other  bridges,  the  con¬ 
struction  of  convenient  and  commodious  freight  houses, 
the  provision  of  adequate  belt  lines  and  adequate  facili¬ 
ties  for  intercommunication  between  the  various  rail¬ 
roads. 

By  the  establishement  of  a  permit  system  whereby 
traffic  is  not  allowed  to  be  loaded  except  upon  showing 
that  it  can  be  delivered  to  the  consignee  at  destination, 
there  was  effected  practically  a  complete  absence  of  con¬ 
gestion  during  the  autumn  months  of  1918  when  traffii 
was  at  its  heaviest. 
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Find  Cause  of  Obnoxious  Tastes  in 
Milwaukee  Water 

Coal  Tar  Derivatives  from  Coke  and  Phenol 
Plants  Produce  Taste  When  Diluted 
One  Part  in  500  Million 
By  H,  P.  Bohmann 

Superintendent,  Milwaukee  Water-Works 

OR  a  number  of  years,  but  particularly  during  the 
present  year,  the  water-supply  of  Milwaukee  has 
been  under  discussion,  owing  to  the  obnoxious  taste 
and  odor  present  at  times,  and  frequently  referred  to 
as  a  “medicinal  taste"  or  a  taste  similar  to  that  of 
iodoform  or  carbolic  acid.  During  1918  the  ta.ste  and 
odor  were  so  nauseating  at  times  as  to  make  the  water 
absolutely  unfit  for  drinking  and  cooking  purposes,  as 
the  taste  remained  in  the  water  even  after  boiling. 
In  fact,  the  taste  seemed  more  pronounced  after  the 
water  was  boiled.  At  first  these  odors  and  tastes  were 
attributed  to  the  use  of  chlorine  in  disinfecting  our 
water-supply,  and  whenever  the  taste  appeared  the  quan¬ 
tity  of  chlorine  was  reduced,  although  it  was  soon 
discovered  that  the  taste  frequently  appeared  when 
smaller  quantities  of  chlorine  were  used,  and  was  absent 
when  larger  quantities  were  being  applied.  It  was  also 
discovered  that  these  objectionable  tastes  and  odors 
were  always  accompanied  by  south  or  southwest  winds, 
which  blow  the  contaminated  water  from  the  harbor 
outlet,  where  the  three  rivers  which  flow  through  the 
city  unite  and  discharge  their  sewage-laden  contents 
into  the  lake,  towards  the  water  intake,  which  is  only 
3i  miles  from  the  harbor  outlet,  in  a  northeasterly 
direction. 

As  the  chlorine  treatment  is  carefully  supervised  by 
a  competent  chemist,  and  the  tastes  and  odors  occurred 
only  when  the  wind  was  from  a  certain  direction,  we 
were  convinced  that  they  were  not  due  to  the  use  of 
chlorine  alone,  but  that  the  action  of  the  chlorine  on 
some  of  the  organic  matter  present  in  the  polluted  lake 
water  formed  compounds  that  produced  taste  and  odor. 
That  chlorine  in  the  quantities  used  (0.22  to  0.34 
ppm.)  did  not  produce  the  tastes  and  odors  was  also 
apparent  from  the  fact  that  taste  and  odor  were  present 
on  days  when  the  free  chlorine  in  the  tap  water  in 
various  parts  of  the  city  was  low,  and  absent  on  other 
days  when  the  free  chlorine  was  50%  greater,  although 
the  quantity  of  chlorine  applied  was  the  same  on  both 
dates.  Furthermore,  the  water  of  South  Milwaukee, 
with  a  filtered  supply,  and  using  one-half  the  quantity 
of  chlorine  applied  at  Milwaukee,  had  the  same  obnox¬ 
ious  taste  when  wind  conditions  were  favorable. 

Suggestion  at  Water-Works  Convention 
In  discussing  the  matter  of  tastes  in  water-supplies 
with  a  member  of  the  American  Water-Works  Associa¬ 
tion  in  1917  I  learned  that  he  had  experienced  trouble 
similar  to  ours,  and  that  he  attributed  it  to  the  indus¬ 
trial  waste,  from  a  coke  plant,  which  was  getting  into 
his  water-supply.  With  this  information  as  a  key  to 
a  possible  solution  of  our  troubles,  samples  were  taken 
of  the  effluents  being  discharged  at  the  local  coke  and 
gas  plants.  In  the  water-works  laboratory  chlorine  was 
added  to  a  sample  of  tasteless  raw  water  until  the 
ortho-tolidin  test  showed  0.09  ppm.  of  free  chlorine 


in  the  sample,  this  amount  of  free  chlorine  repre.sent- 
ing  the  maximum  that  the  tap  water  has  ever  contained. 
The  addition  of  chlorine  did  not  produce  any  taste  in 
the  sample.  After  the  addition  of  some  of  the  effluent 
from  the  coke  plant  to  the  chlorinated  sample,  the  sample 
had  a  decided  taste,  resembling  that  of  coal-tar  deriva¬ 
tives,  and  was  almo.st  identical  with  the  characteristic 
taste  at  times  present  in  our  water-supply.  The  sample 
was  then  boiled  and  cooled  to  its  former  temperature. 
The  ortho-tolidin  test  then  showed  no  free  chlorine 
present,  while  the  taste  was  stronger  than  before  the 
boiling. 

The  results  of  the  initial  test  of  the  first  three 
samples  pointed  to  coal-tar  derivative  wastes  in  com¬ 
bination  with  the  chlorine  added  to  our  water-supply. 
These  substitutive  or  additive  compounds  are  probably 
the  direct  cause  of  the  taste  in  the  water.  Such  com¬ 
pounds  boil  at  a  higher  temperature  than  water,  and, 
therefore,  would  not  be  expelled  in  boiling. 

Joint  Investigation  Made 

At  this  point  in  the  experimental  work,  all  further 
investigations  of  the  cause  of  the  taste  in  the  city  water 
were  carried  on  jointly  by  Robert  L.  Piper,  chemist  of 
the  water-works,  and  Russell  W.  Cunliffe,  chemist  of  the 
Health  Department.  Nearly  900  samples  of  sewage 
and  trade  waste  were  obtained  and  tested  for  taste  in 
the  manner  above  de.scribed,  since,  when  greatly  diluted 
in  the  lake,  it  is  impossible  to  prove  the  presence  of 
these  substances  by  any  chemical  determination.  These 
samples  represented  trade  waste  effluents  and  sewage  of 
every  description,  such  as  those  from  ho.spitals,  tan¬ 
neries,  packing  houses,  glue  works,  and  from  inter¬ 
cepting  sewers  carrying  sewage  from  metal  works, 
breweries,  homes,  etc.;  also  from  gas  plants,  coke  plants, 
and  chemical  industries  manufacturing  coal-tar  prod¬ 
ucts. 

The  results  of  the  tests  clearly  indicated  that  the 
tastes  and  odors  complained  of  in  the  water  supply  of 
Milwaukee  are  due  to  coal-tar  derivative  wastes  from 
industrial  plants,  in  combination  with  the  chlorine  used 
by  the  city  for  the  purification  of  its  drinking-water 
supply.  It  is  only  from  samples  of  effluents  of  a  coal-tar 
derivative  nature  that  the  characteristic  and  obnoxious 
taste  present  at  times  in  our  water-supply  could  be 
reproduced  in  the  laboratory.  All  other  samples  failed 
to  produce  this  taste.  It  was  possible  to  add  sufficient 
chlorine  to  a  sample  of  tasteless  raw  water  to  produce 
a  chlorine  taste,  which,  however,  is  quite  different  from 
the  taste  complained  of.  This  chlorine  taste  could,  in 
every  instance,  be  removed  by  boiling,  or  neutralized  by 
sodium  thiosulphate.  The  objectionable  taste  com¬ 
plained  of  in  the  water,  however,  could  not  be  removed 
by  either  of  these  two  methods.  Furthermore,  tests 
on  solutions  of  tasteless  raw  lake  water  and  various 
substances,  such  as  naphthalene,  benzol,  phenol,  petrole¬ 
um  oil,  etc.,  demonstrated  that  upon  chlorination  only 
do  these  solutions  which  contain  substances  of  coal-tar 
derivation  produce  tastes;  in  other  words,  only  those 
substances  which  are  or  may  be  present  in  the  taste- 
producing  effluents  mentioned  above.  There  are,  un¬ 
doubtedly,  substances  of  coal-tar  derivation  other  than 
those  mentioned  which,  when  combined  with  chlorine, 
would  form  taste-producing  bodies. 
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A  survey  made  of  all  industrial  plants  whose  indus¬ 
trial  wastes  contained  objectionable  elements  of  coal-tar 
derivation  indicated  that  in  addition  to  the  local  coke 
and  plants  there  were  five  plants  located  outside  of 
the  city  whose  effluent  might  possibly  contribute  to  our 
water  pollution.  Of  the.se,  three  were  at  Carrollville, 
which  is  about  8  miles  south  of  our  southern  city  limits, 
and  about  13  miles  distant  from  our  water  intake. 
These  plants  were  under  suspicion  from  the  start  as 
contributors  to  our  trouble,  although  it  was  impossible 
for  a  long  time  to  establish  this  fact,  owing  to  the 
difficulty  of  obtaining  .samples  out  in  the  lake  when 
wind  conditions  were  favorable.  However,  at  a  later 
trip,  the  fact  was  established  beyond  doubt,  as  samples 
were  obtained  at  various  points  in  the  lake  between  the 
water  intake  and  Carrollville,  which  upon  chlorination 
pnxluced  the  objectionable  taste  in  varying  degrees. 

One  of  the  three  plants  at  Carrollville  was  engaged  in 
the  production  of  phenol  for  the  United  States  Govern¬ 
ment,  partly  in  its  own  plant  and  partly  in  a  building 
owned  by  the  Government.  The  combined  production 
of  phenol  in  the  two  plants,  which  originally  amounted 
to  only  a  few  tons  a  day,  had  greatly  increased  until, 
during  October,  1918,  it  amounted  to  130  tons  daily. 
It  was  estimated  by  the  management  that  the  daily 
trade  waste  flowing  into  the  lake  contained  anjrwhere 
from  1100  to  2200  lb.  of  phenol,  and  the  management 
was  inclined  to  believe  that  the  latter  figure  was  more 
nearly  correct.  The  possibilities  of  producing  taste 
in  a  water-supply  can  best  be  appreciated  when  we 
learn  that  taste  can  be  produced,  after  chlorination,  in 
solutions  containing  one  part  of  phenol  to  500,000,000 
parts  of  water.  This  amount  of  phenol  could  pollute 
from  60,000,000,000  to  120,000,000,000  gal.  of  water 
to  such  an  extent  that  taste  could  be  produced  upon 
chlorination. 

Appeal  Made  to  State  and  Federal  Authorities 

When  the  obnoxious  taste  again  appeared  in  a  very, 
acute  form,  early  in  November,  an  appeal  was  made  to 
the  State  Board  of  Health  to  assist  the  local  officials 
in  obtaining  immediate  measures  of  relief.  Telegrams 
were  sent  by  Mayor  D.  W.  Hoan  to  Dr.  Rupert  Blue, 
surgeon  general.  United  States  Public  Health  Service, 
and  Newton  D.  Baker,  secretary 'of  war,  asking  them  to 
lend  their  assistance,  as  it  was  asserted  that  some  of 
the  companies  were  engaged  in  Government  work.  A 
meeting  was  held  in  the  mayor’s  office,  which  was 
attended  by  Governor  Philipp,  city  and  state  officials 
and  representatives  of  the  coke  and  gas  companies. 
After  a  general  discussion  of  the  subject.  Governor 
Philipp  suggested  that  the  mayor  appoint  a  committee 
to  study  the  report  made  by  the  chemists,  visit  all  of 
the  plants  under  suspicion  and,  if  possible,  place  the 
responsibility  for  the  obnoxious  taste.  The  mayor  then 
made  the  following  appointments:  Dr.  C.  A.  Harper, 
state  health  officer,  and  Prof.  J.  C.  D.  Mack,  state 
chief  engineer,  representing  the  state;  Dr.  George  C. 
Ruhland,  health  commissioner,  H.  P.  Bohmann,  superin¬ 
tendent  of  water-works,  and  William  R.  Copeland,  chief 
chemist  of  the  Sewerage  Commission,  representing  the 
City  of  Milwaukee;  R.  B.  Brown,  general  manager  and 
chief  engineer  of  the  Milwaukee  Gas  Light  Co.;  J.  W. 
Shaffer,  vice-president  in  charge  of  operation  of  the 


Milwaukee  Coke  and  Gas  Co.,  the  Newport  Hydro- 
Carbon  Co.  and  the  Newport  Chemical  Works,  Inc., 
representing  the  industrial  plants. 

The  committee  visited  the  various  plants,  and  te.sti- 
mony  was  taken  at  each  plant  by  Dr.  C.  A.  Harper, 
state  health  officer.  Later  a  meeting  of  the  committee 
was  held  at  Madison,  at  which  the  committee  framed 
its  formal  report.  The  conclusions  were: 

Carbolic-Acid  Plant  Wastes 

“That,  from  its  personal  investigation  and  from  a 
careful  study  of  the  reports  that  have  been  worked 
out  by  the  chemists  of  the  water  department,  the 
health  department  and  industrial  companies,  the  obnoxi¬ 
ous  odor  and  taste  complained  of  in  the  Milwaukee 
w’ater-supply  are  essentially  attributable  to  the  effluent 
coming  from  the  Newport  Hydro-Carbon  Co.,  a  plant 
engaged  in  the  manufacture  of  carbolic  acid.  It  finds 
its  belief  substantiated  in  the  fact  that  from  Nov.  26 
to  Nov.  29,  during  southerly  winds,  when  operations  of 
the  plant  were  suspended,  there  was  no  recurrence  of 
the  nuisance  in  the  city’s  drinking  water.’’ 

Since  the  latter  date  the  plant  of  the  Newport 
Hydro-Carbon  Co.  has  been  permanently  closed,  and 
no  more  phenol  will  be  produced  there.  This  will  un¬ 
doubtedly  remove  the  largest  factor  in  our  water  trouble. 

The  next  largest  contributor  was  the  coke  company, 
where  it  was  estimated  that  about  91  lb.  of  phenol 
was  discharged  daily  with  its  industrial  waste.  It  was 
estimated  that  the  amount  of  trade  waste  having  taste- 
producing  properties  leaving  the  coke  plant  daily  was 
sufficient  to  impart  taste,  of  the  kind  complained  of 
in  our  water-supply,  to  10,000,000,000  to  40,000,000,- 
000  gal.  of  water.  The  other  plants  contribute  to  this 
pollution  according  to  the  volume  of  the  effluents  dis¬ 
charged  from  their  respective  plants,  all  of  them,  how¬ 
ever,  to  a  far  less  degree.  The  taste-producing  properties 
of  the  effluents  of  the  plants  investigated  were  found  to 
range  from  dilutions  of  1  to  100  to  1  to  400,000. 

Basing  opinion  on  the  results  of  the  many  tests  made, 
it  is  reasonable  to  assume  that  any  water-supply  which 
is  being  chlorinated,  and  which  occasionally  has  a 
medicinal  or  phenol-like  taste  which  cannot  be  removed 
by  boiling,  may  have  been  contaminated  with  waste 
material  produced  in  the  destructive  distillation  of  coal 
and  in  the  recovery  and  manufacture  of  the  byproducts 
of  this  process;  otherwise,  it  should  be  possible  to  re¬ 
move  the  taste  by  boiling.  The  only  practical  method 
know’n  at  the  present  time  to  avoid  taste  of  this  nature 
is  to  keep  this  particular  kind  of  effluent  out  of  a  water- 
supply.  No  water-supply  which  is  polluted  with  coal-tar 
derivatives  and  where  chlorine  is  used  as  a  sterilizing 
agent  can  be  made  palatable  for  drinking  purposes.  It 
is  possible  that  by  laboratory  experiments  some  chemical 
may  be  found  which  wiD  overcome  the  affinity  of 
chlorine  for  the  coal-tar  bodies  or  change  their  com¬ 
position  so  that  they  will  not  unite  with  chlorine. 
Everj^  effort  is  being  made  by  the  coke  and  gas  com¬ 
panies  to  find  a  method  of  taking  care  of  their  wastes. 

Undoubtedly,  some  of  the  readers  of  Engineering 
News-Record  know  that  the  City  of  Milwaukee  has 
planned  an  extensive  program  for  improving  its  water- 
supply.  With  that  program  carried  out  Milwaukee  can 
be  assured  of  the  best  of  water-supplies. 


Light  and  Heavy  Equipment  Compared  on  Identical 

Sewer  Construction 

Field  Costs  per  Unit  of  Sewer  Are  Substantially  the  Same  for  Both  Plants — 

Greater  Speed  Possible  with  Heavier  Plant,  According  to  Results  Obtained 


By  Ralph  H.  Burke 

Division  KnKineer  in  charge  of  Sewer  Work,  Sanitary  District  of  f'hicago 


Direct  comparison  of  efficiency  of  heavy  and  of 
light  equipment  in  nearly  identical  operations  is 
afforded  by  the  construction  of  the  Calumet  intercept¬ 
ing  sewer  for  the  Sanitary  District  of  Chicago.  Field 
construction  costs  per  unit  of  completed  sewer,  based 
on  the  working  conditions  prevailing  during  four 
months  in  1917  and  using  figures  which  do  not  apply  to 
the  whole  work  on  either  contract,  averaged  about  the 
same  for  both  sizes  of  plant.  Speed  of  con.struction, 
however,  was  about  65%  greater  with  the  heavier  equip¬ 
ment.  It  also  required  a  25%  larger  working  force  and 
cost  about  17%.  more  per  day  to  operate  than  did  the 
lighter  outfit. 

The  preceding  figures  do  not  include  the  installation 
of  equipment,  special  work  at  curves  or  crossings,  or 
other  items  peculiar  to  the  individual  contract  section. 

Also,  they  cover  only  the  operations  in  the  field,  and  do 
not  include  general  expenses  such  as  overhead,  insur¬ 
ance,  bonding  and  general  administration  charges.  It 
.should  be  repeated  that  the  figures  are  comparative  only, 
and  do  not  represent  the  total  costs  for  all  work  on 
either  section. 

The  Calumet  intercepting  sewer  extends  from  South 
Chicago  to  the  Calumet-Sag  Channel  near  Blue  Island, 
a  distance  of  about  nine  miles.  The  total  cost  of  the 
project  is  approximately  $3,600,000.  The  sewer  section 
is  concrete,  of  horseshoe  shape,  with  a  rather  flat  invert 
and  a  semi-circular  crown,  and  varies  in  size  from  11  back  forms.  The  typical  sections  illu.strated  indicate 
ft.  to  11  h  ft.  internal  width.  The  cuts  are  compara-  the  general  proportions  and  dimensions  of  the  work, 
lively  shallow  on  the  easterly  three  miles,  ranging  from  The  work  was  divided  into  contract  sections,  each 
14  to  18  ft.,  while  on  the  westerly  six  miles  the  cut  is  with  a  length  of  about  a  mile  and  a  half.  The  plant 
about  30  ft.  The  material  encountered  consists  of  sand  employed  is  quite  similar  in  character  on  all  sections, 
and  sandy  clay  in  the  shallow  cut,  and  chiefly  clay,  but  differs  in  details  and  as  to  the  sizes  of  the  main 
varj'ing  from  soft  to  very  hard,  in  the  deep  cut.  The  units.  A  direct  comparison  can,  however,  be  made  be- 
work  is  located  largely  through  sparsely  settled  terri-  tween  large  and  small  plant  units,  both  similar  in  type, 
lory,  where  ample  room  is  available  for  the  operation  and  both  employed  on  work  of  equal  magnitude.  This 
of  the  plant.  The  construction  has  required  the  use  of  opportunity  is  exceptional,  since  each  construction  job 

plant  not  ordinarily  employed _ ^ _ 

on  sewer  work  in  the  vicinity  ||  |- 

preclude  vertical 

a  steam  shovel  or 

lift  being  excavated  by  a  steam 

shovel,  the  lower  lift  by  a  drag-  construction  plant  on  section  7  distinguished  by  heavy  equipment  units 


line  moving  along  the  bottom  of  the  shovel  cut.  This 
method  requires  the  sloping  of  the  sides  of  the  top  cut 
not  only  to  avoid  continuous  bracing,  but  also  to  allow 
sufficient  width  for  the  operation  of  the  dragline.  That 
portion  of  the  cut  below  the  haunches  of  the  .sewer  sec¬ 
tion  is  vertical,  as  nearly  as  possible,  and,  in  general,  the 
concrete  is  placed  against  the  earth  without  the  use  of 


TABLE  I.  CONSTUrCTIDN  PLANTS  DN  SECTIONS  *  AND  7, 
CALL’.MET  INTERCEPTING  SEWER 

(Four  Months  durinit  1917) 

Section  4  Section  7 

Fixravating  Plant 

I.  Thew  rovolvinn  steam  shovel,  sire  0;  I.  Marion  standard  steam  shovel, 
l-eu.yd.  bueket.  iixMlel  76;  40-ft.  booni,40-ft.  dipp*‘r- 

handle,  2|-eu  yd.  bueket. 

.  LidKern'no<l  dragline;  70-ft.  boom;  2  Bueyrus  draxline,  class  14;  6S-ft. 
2.^u.yd.  Pane  bueket,  boom;  2i-eu. yd.  Pane  bueket. 

3,  Fifte«'n  I  }-eu.yd.  dump  wanoiis;  16  3.  Thirtv-six  6-eu.yd.  Western  dump 
wooden,  side-<lump,  4-eu  yd.  ears;  ears,  automatic  couplers;  two  mil<4 

I  mile  36-in.  nane  track,  45-lb.  rails;  standard-nane  track,  6Ci-lb.  rails; 

two  14-ton  Davenport  loconiotn-es.  four  25-ton  Vulcan  lueumotivea. 
Baekhllinn  Plant 

Timber  revolvinn  derrick  with  J-cu.yd.  W(s<tern  Wheeled  ,Scraper  Co.  stand- 
orange-peel  bucket.  ard-gage  spreader. 

Concrete  Plant 

Ox'erhead  400-eu.yd.  bins;  2000-bbl.  Overhead  600-eu.yd.  bins;  2500-bbl. 
cement  house;  derrick  ear  with  j-  cement  hou8<*;  Brown  Hoist  15-ton 

cu.yd.  clamshell;  75  Kdpmd  27-ft.  locomotive  crane  with  IJ-cu.yd. 

steel  dump  ears;  2  Chain  Belt  mixers,  clamshell  bucket;  30  Easton  steel 

l-cu.yd.;  150  lin  ft.  collapsible  Blaw  dump  ears  40  cu.ft  ,  three  A-ton 

steel  forms  with  traveler;  I  mile  Vulcan  locomotives;  2  Fr>ote  40-eu. ft. 

20-in.  gage  track,  25-lb.  rail.  mixers;  175  lin  ft.  collapsible  Blaw 

steel  forms  with  traveler  eriuipissl 
with  6-hp.  Fairbanks-Morse  gasoline 
engine  for  moving;  2  miles  36-in  gage 
track,  50-lb  rail 
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usually  presents  problems  peculiar  to  itself,  requiring 
certain  adaptations  of  ordinary  contractor’s  equipment 
not  called  for  on  other  work.  Also,  the  results  cbtained 
in  each  case  ordinarily  cannot  be  applied  to  other  work 
without  allowances  for  the  different  requirements.  On 
the  Calumet  sewer,  however,  the  work  under  the  sepa¬ 
rate  contracts  is  almost  identical  in  magnitude  and  as 
regards  working  conditions;  the  plant  employed  is  simi¬ 
lar  in  character  and  operation,  and  a  comparison  of  re¬ 
sults  can  l)e  made  without  the  usual  introduction  of  in¬ 
exact  and  unknown  factors  which  so  vitally  affect  costs. 

Sec.  No.  4  and  Sec.  No.  7  of  the  Calumet  intercepting 
sewer  were  built,  respectively,  by  Nash  Bros,  and  by  the 
T.  J.  F'or.schner  Contracting  Co.,  both  of  Chicago.  Both 
contract  sections  have  been  handled  very  efficiently, 
and  the  finished  work  in  both  cases  is  of  the  highest 
grade  in  every  re.spect.  The  cut  in  both  cases  was  about 
.‘10  ft.  The  sewer  .section  has  an  internal  width  of  16* 
ft.  on  Sec.  4  and  16  ft.  on  Sec.  7. 

Excavation  in  both  cases  was  performed  in  two  lifts; 
the  top  lift,  about  10  ft.  in  depth,  was  handled  on  Sec. 
4  by  a  small  revolving  steam  .shovel,  loading  dump 
wagons,  while  on  Sec.  7  a  large  standard  steam  shovel 
was  used,  loading  standard-gage  dump  cars.  The  bot¬ 
tom  lift  on  both  .sections  was  handled  by  a  medium- 
sized  dragline  excavator.  On  Sec.  4  the  earth  was  piled 
on  one  side  of  the  cut  and  was  also  loaded  into  nar¬ 
row-gage  4-cu.yd.  dump  cars,  while  on  Sec.  7  it  was 
loaded  into  standard-gage  6-cu.yd.  dump  cars. 

Backfilling  was  done  with  the  earth  excavated  from 
the  bottom  cut.  On  some  parts  of  Sec.  4  the  earth 
stored  along  the  side  of  the  cut  was  placed  in  backfill  by 
a  revolving  derrick  equipped  with  an  orange-peel  bucket, 
while  on  other  parts  of  the  work  the  earth  was  hauled 
directly  to  backfill  in  dump  cars  and  spread  by  hand. 
On  Sec.  7  the  dump  cars  transported  the  excavated  ma¬ 
terial  directly  to  backfill,  grading  being  accomplished 
by  a  standard-gage  .spreader. 

The  concrete  was  placed  on  both  sections  by  two  batch 
mixers  moving  along  one  side  of  the  cut.  Crushed 
stone  and  sand  were  unloaded  from  the  railroad  cars 
and  placed  in  overhead  bins,  a  derrick-car  equipped  with 
clamshell  bucket  being  employed  on  Sec.  4,  while  a  loco¬ 
motive  crane  with  clamshell  bucket  was  used  on  Sec.  7. 
The  batches  were  proportioned  at  the  bins  by  filling 
small  steel  dump  cars  with  sand,  stone  and  cement,  each 
carload  forming  a  batch  of  concrete.  The  cars  pas.sed 
under  the  bins  and  were  filled  by  gates  with  the  exact 
batch  amount  of  sand  and  stone.  The  cement  was 
charged  by  tipping  buckets,  each  holding  cement  for  one 
batch.  The  cars  on  Sec.  4  held  27  cu.ft.  and  operated 
on  a  20-in.  gage  track,  being  hauled  in  trains  of  nine 
cars  by  means  of  horses.  On  Sec.  7  the  cars  held  40 


cu.ft.  and  operated  on  a  36-in.- 
gage  track,  being  hauled  in 
trains  of  12  cars  by  means  of 
dinkey  engines.  From  July  to 
October,  1917,  work  on  both 
sections  progressed  without 
interruption  and  without  spe¬ 
cial  features  peculiar  to  either. 
Costs  and  output  of  the  two 
plants  during  this  period  are 
therefore  strictly  comparable. 


^  €)icciv.“30caycl  perft. 
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The  average  pi*ogre«H  per  working  day  was  25  lin.ft.  the  Sanitary  District  of  t'hicago,  of  which  G.  M.  Wisnei 
of  completed  sewer  on 'Sec.  4  and  41  lin.ft.  on  Sec.  7.  is  chief  engineer  and  the  writer  is  division  engineer. 
The  average  force  employed  was  80  men  on  Sec.  4  and  in  charge  of  sewer  work 

100  men  on  Sec.  7.  Labor  coats  averaged  about  $282  _ _ 

per  (lav  on  Sec.  4  as  compared  with  $407  per  day  on  a  ^  -i  j  r»  a  j  u 

Sec.  7.  Plant  costs  amounted  to  $135  per  day  on  Sec.  Accidents  on  Railroads  Reported  by 

4  and  $200  per  day  on  Sec.  7.  The  plant  costs  include  Interstate  Commerce  Commission 

all  tho.se  of  operation,  such  as  coal,  oil  and  other  sup-  jpvURING  the  year  which  ended  June  30,  1918,  there 

nlie.s,  and  include  also  an  allowance  for  interest,  main-  were  91  train  accidents  investigated  bv  the  Inter¬ 


annual  report.  In  the.se  accidents,  comprising  G3 
collisions  and  28  derailments,  374  persons  were  killed 
and  1730  were  injured;  26  collisions  occurred  on  block- 
signal  lines,  13  in  automatic  block-signai  territory,  and 
13  in  nonautomatic  block-signal  territory,  five  occurred 
on  track  where  yard  rules  were  in  effect,  and  31  oc¬ 
curred  on  lines  operated  by  the  train-order  and  time- 
'  interval  .system. 

Of  the  13  collisions  which  occurred  in  automatic 
block-signal  territory,  eight  were  due  to  failure  of 
enginemen  to  heed  automatic  indication.s,  and  one  was 
caused  by  failure  of  the  train  crew  to  obey  a  rule;  in 
the  other  four  ca.ses,  the  signal  system  in  u.se  was 
not  involved,  two  of  the.se  being  due  to  trains  running 
away  on  mountain  grades  and  two  involving  trains 
running  against  the  current  of  traffic,  which  movements 
were  governed  V)y  train  orders. 

The  most  disastrous  accident  during  the  year  resulted 
in  the  deaths  of  60  persons  and  the  injurj'  of  128,  and 
occurred  on  a  line  operated  by  a  modern  automatic 
block-signal  .system;  it  was  caused  by  an  engineman 
falling  asleep  and  failing  to  see  a  stop  signal.  Since 
accident  investigations  were  begun  by  the  Interstate 
Commerce  Commission  in  1911  approximately  10  per 
cent,  of  the  total  number  investigated  were  caused 
primarily  by  the  disregard  of  signal  indications.  As 
Comparison  of  the  items  which  make  up  the  preceding  many  of  these  accidents  occurred  on  lines  equipped  with 
totals  is  presented  in  the  three  accompanying  tabula-  the  best  signal  .systems,  properly  installed  and  main- 
tions.  tained,  the  urgent  need  of  .some  further  safeguards,  such 

The  construction  of  the  Calumet  intercepting  sewer  as  automatic  devices  designed  to  compel  obedience  to 
IS  under  the  direction  of  the  engineering  department  of  signal  indications,  is  apparent. 

Approximately  half  of  the  collisions  investigated  dur¬ 
ing  the  year  occurred  on  lines  operated  by  the  train- 
order  and  time-interval  system;  many  of  them  were  due 
to  the  inherent  weaknes.ses  of  that  system.  Nine  were 
due  to  errors  in  issuing,  tran.smitting,  or  observing 
train  orders;  seven  were  cau.sed  by  a  train  occupying 
the  main  track  on  the  time  of  .superior  trains  without 
proper  protection;  and  seven  others  were  caused  by 
failure  of  flagmen  to  protect  their  trains  properly;  four 
were  cau.sed  by  failure  of  enginemen  to  obey  prescribed 
.«peed  restrictions,  and  four  were  due  to  purely  local 
conditions  and  causes.  It  is  stated  that  many  of  the 
collisions  investigated  during  the  year  could  have  been 
prevented  by  the  proper  application  of  the  block-signal 
principles,  and  it  is  beyond  question  that  the  adoption 
of  the  block  system  on  lines  now  operated  by  the  train- 
order  system  would  result  in  a  material  reduction  in  the 
annual  casualty  record. 

Of  the  28  derailments  investigated,  17  were  caused 
by  defective  track  and  three  were  due  to  defective 
equipment;  in  three  other  cases  the  speed  of  trains 
was  the  primary  cause,  and  in  three  cases  the  derail¬ 
ments  occurred  on  account  of  local  conditions. 
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Railways  Form  Industrial  District 
At  St.  Paul 

Over  One  Hundred  Acres  Used  for  Manufacturing 
and  Freight  Terminals  Being  Developed 
Near  New  Station 

Establishment  of  an  industrial  district  of  about 
117  acres  at  St.  Paul,  Minn.,  containing  also  the 
freight  terminals  of  two  railways,  has  been  effected  in 
connection  with  the  new  freight  station  of  the  Great 
Northern  Ry.,  adjacent  to  similar  facilities  already  pro¬ 
vided  by  the  Minneapolis,  St.  Paul  &  Sault  St.  Marie 
Ry.  This  is  an  important  part  of  the  improvement  re¬ 
sulting  from  the  construction  of  the  new  union  pas- 
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senger  .station.  The  area  taken  for  this  station  included 
the  freight  terminal  of  the  Great  Northern  Ry.,  and 
it  became  necessary  to  obtain  a  new  location  for  the 
latter. 

Advantage  was  taken  of  this  opportunity  to  establish 
an  industrial  district  tributary  to  the  new  freight 
terminal.  For  this  purpose  the  railway  company  ac¬ 
quired  possession  of  the  85-acre  oblong  tract  shown  by 
the  heavily  shaded  area  on  the  accompanying  map.  The 
area  lightly  shaded  is  that  of  the  other  railway  men¬ 
tioned.  All  the  buildings  in  this  new  territory  have 
been  or  will  be  torn  down,  and  the  ground  will  be  used 
for  warehouses,  manufacturing  plants  and  trackage. 
No  definite  layout  for  the  district  has  been  adopted  as 


yet.  The  upper  or  narrower  portion,  lying  between 
Mississippi  St.  and  the  tracks,  is  high  ground,  rising  to 
an  elevation  of  about  90  ft.  above  the  graded  site.  The 
material  to  be  excavated  is  mainly  gravel  and  clay,  and 
will  be  used  in  1919  as  filling  for  the  elevation  of  tracks 
leading  to  the  new  union  passenger  station. 

Both  inbound  and  outbound  freight  will  be  handled  at 
the  new  terminal.  The  freight  house,  however,  is  es¬ 
sentially  an  inbound  house,  as  about  80  per  cent,  of  the 
outbound  freight  is  handled  on  the  team  tracks.  This 
freight  is  loaded  into  jumbo  cars  60  ft.  long,  having  two 
doors  on  each  side,  and  is  taken  to  Hamline  Transfer, 
midway  between  the  business  centers  of  St.  Paul  and 
Minneapolis,  where  carloads  are  made  up  for  the  same 
shipping  points.  For  handling  the  inbound  freight  and 
approximately  20  per  cent,  of  the  outbound  freight, 
there  is  a  one-story  freight  house  60  x  803  ft.,  with  its 
long  side  fronting  on  Pine  St.  A  10-ft.  transfer  plat¬ 
form,  740  ft.  long,  lies  parallel  with  this,  and  between 
it  and  the  building  are  four  stub  tracks  spaced  13  ft. 
on  centers. 

Beyond  the  transfer  platform  is  the  team  yard,  with 
seven  tracks  and  three  driveways,  while  beyond  these 
there  is  room  for  additional  trackage.  Concrete  curbs 
are  placed  along  the  driveways  from  which  the  brick- 
paved  surface  slopes  down  to  form  a  central  gutter, 
with  catchbasins  and  sewer  connections.  Sand  bump¬ 
ers  form  effective  stops  at  the  ends  of  the  team  tracks. 
These  are  fills  about  4  ft.  deep,  confined  between  re¬ 
taining  walls  at  the  sides  of  the  driveways.  Lighting  of 
the  team  yard  is  provided  by  500-watt  lamps  on  arms 
carried  by  35-ft.  poles,  spaced  215  ft.  along  the  drive¬ 
ways,  the  lamps  being  about  22  ft.  above  the  pavement. 

Brick  walls  and  timber  roof  construction  are  used  for 
the  freight  house.  Its  track  side  is  entirely  open,  ex¬ 
cept  for  steel  columns  spaced  18  ft.  11  in.  on  centers 
and  carrying  a  continuous  reinforced-concrete  lintel. 
The  openings  are  fitted  with  steel  doors  which  roll  up 
behind  the  lintel.  On  the  team,  or  street,  side  are  8-ft. 
doorways  spaced  20  ft.  on  centers.  These  are  fitted 
with  steel  doors  which  swing  up  on  the  inside  but  are 
.so  hung  as  to  require  a  minimum  of  clearance  space 
for  their  movements.  Two  firewalls  divide  the  main 
floor  into  three  sections.  Owing  to  snow  troubles,  no 
outside  platform  is  used  on  either  side  of  the  freight 
house.  (See  illustration,  next  page.) 

A  basement  300  ft.  long  includes  a  refrigerator  room 
and  a  boiler  room,  and  coal  and  oil  storage  and  ware¬ 
house  space,  this  last  being  served  by  two  elevators. 
The  basement  is  of  concrete,  with  walls  and  columns 
supporting  beams  and  girders  which  carry  a  6-in.  con¬ 
crete  deck  slab  designed  for  500-lb.  live  load  and  100- 
lb.  dead  load.  Creosoted  block  paving  2J  in.  thick  covers 
the  entire  floor  of  the  freight  house.  To  facilitate  truck¬ 
ing  the  floor  has  a  slope  of  i  in.  to  the  foot  from  the 
track  side  to  the  team  side.  The  roof  has  plank  sheath¬ 
ing,  with  tar  and  gravel  covering,  and  is  designed  for 
40-lb.  live  load  and  20-lb.  dead  load.  Timber  construc¬ 
tion  is  used  for  the  transfer  platform.  Its  roof  is  sup¬ 
ported  by  side  posts  or  bents  with  20-ft.  spacing,  so 
that  there  is  very  little  obstruction  to  movement.s  of 
trucking. 

A  two-story  section  at  one  end  of  the  freight  house 


ha?  the  cashier’s  office  on  the 
first  floor,  convenient  for  pub 
lie  use.  Above  this  are  the 
jfeneral  offices  with  separate 
locker,  lunch  and  toilet  rooms 
for  men  and  women.  On  this 
floor  also  are  a  lunch  room 
.Old  a  toilet  room,  with  shower 
baths,  for  the  freight  house 
force,  these  latter  accommoda¬ 
tions  being  accessible  directly 
from  the  main  floor.  Good 
street  accommodation,  permit¬ 
ting  teams  to  stand  at  the  .sta¬ 
tion  without  interfering  with 
traflic,  is  provided  by  paving 

Pine  St.  for  a  width  of  63  ft.  tkuminai. 

along  the  entire  front  of  the 
freight  house.  The  city  paid 
for  40  ft.  of  roadway  proper  and  the  railroad  paid  for 
the  13-ft.  boulevard  or  parkway  and  for  a  10-ft.  addi¬ 
tional  strip  between  the  building  and  the  property  line. 
Brick  paving  is  used,  with  a  uniform  slope  from  the 
freight  house  to  the  center  of  the  40-ft.  roadway,  be¬ 
yond  which  the  remaining  20  ft.  of  width  has  a  para¬ 
bolic  section  with  a  drop  of  6  in.  from  the  crown  to  the 
curb. 

Adjacent  to  the  85-acre  industrial  district  noted  above 
is  a  similar  district  of  about  32  acres,  being  developed 
by  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. 


Rtfaminq 


Poived 


SAND  BUNKR 


Paved 


Driveway 


Pla 


OK  THK  (JRK.\T  NORTH  KRN'  R.AIHW.W  AT  ST.  PAUL.  IS  MAINLY 
I-XIR  INBOU-ND  FRKIOIIT 


an  arterial  street  to  the  northeastern  part  of  the  city. 

Making  compensation  for  public  property  taken  is  in¬ 
cluded  in  the  negotiations.  This  new  industrial  dis¬ 
trict  replaces  an  old  residential  district,  and  its  clear¬ 
ing  required  the  abandortment  of  three  churches,  a 
parochial  school,  three  public  schools  and  a  city  fire 
station.  The  .school  department  has  been  compensated 
by  the  Great  Northern  Ry.  by  the  payment  into  the 
city  treasury  of  $125,000  in  cash  and  by  the  giving  of  a 
deed  to  a  new  site  for  one  of  the  -schools.  The  company 
has  also  purchased  a  site  for  the  fire  station,  and  will 
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This  includes  the  railway’s  freight  terminal,  built  a  few 
years  ago.  This  gives  a  total  of  117  acres  in  one  area 
lor  industrial  and  manufacturing  purpo.ses  and  railway 
terminals. 

The  street  layout  has  been  improved  materially  in 
connection  with  this  Great  Northern  development. 
Several  streets  and  alleys  in  the  terminal  site  were  va¬ 
cated  and  other  streets  widened  or  extended  to  improve 
the  traffic  facilities,  while  14th  St.  is  to  be  extended 
through  to  Lafayette  Ave.  A  street-car  line  whicli 
crossed  the  station  site  has  been  rerouted.  John  St!  is 
widened  from  a  30-ft.  lane  to. a  60-ft.  street,  and  Locust 
St.,  Eighth  St.  and  Lafayette  Ave.  are  to  be  widened 
14  ft.,  making  them  80-ft.  thoroughfares.  This  gives 
wide  streets  along  the  entrance  to  the  team  tracks  and 
the  freight-house  driveway,  and  provides  for  the  addi¬ 
tional  traffic  which  will  use  Lafayette  Ave.,  this  being 


erect  a  new  building  according  to  plans  prepared  by  the 
city  architect  and  approved  by  the  railway  company. 
The  latter  will  pay  $10,000  in  addition. 

To  carry  out  this  development  the  Great  Northern 
Terminal  Co.  was  organized,  its  chief  engineer  being  A. 
H.  Hogeland,  chief  engineer  of  the  Great  Northern  Ry. 
H.  F.  Hamilton,  resident  engineer  of  the  railway,  is  in 
charge  of  the  work.  T.  D.  McMahon,  architect  for  the 
railway,  drew  the  station  plans.  W.  L.  Johnson  is  con¬ 
tractor  for  the  freight  station  and  also  had  the  con-, 
tract  for  clearing  the  district.  This  latter  was  a  labor 
contract  and  covered  selling  the  hou.ses,  wrecking  and 
selling  material  and  clearing  up  the  site,  at  cost  plus 
ten  per  cent.  Fielding  &  Shepley  were  the  contractors 
for  the  paving.  The  new  freight  terminal  represents 
an  expenditure  of  $290,000,  while  the  paving  of  Pine 
St.  by  the  city  cost  $38,000. 
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Detail-Drawing  Method  Used  For 
8800-Ton  Steel  Ships 

Adapted  Successfully  to  Old-Style  Ships  of  Fully 
Curved  Shape — Permits  Checking  Pieces 
Before  They  l^ave  Shop 

ECAUSE  a  civil  engineer  does  not  take  naturally 
to  pre-war  shipbuilding  methods  of  shaping  a 
wooden  templet  by  the  cut-and-try  process  and  then 
using  it  as  a  pattern,  the  Northwest  Steel  Co.  at  Port¬ 
land,  Ore.,  undertook  to  develop  a  better  system.  Even 
before  the  Hog  Island  plans  for  structural  detailing  had 
been  decided  upon,  the  scheme  was  under  consideration 
at  Portland,  but,  unlike  those  at  Hog  Island,  the  Port¬ 
land  contracts  were  for  the  old-.style  boats  with  sheer, 
tumble-home  and  camber,  so  that  the  curved  surfaces 
complicated  detail  drawings  considerably.  The  plan  has 
worked  out  well,  however,  and  boats  are  now.  being 
built  in  part  from  blueprints  in.stead  of  by  the  old 
method  of  obtaining  the  information  from  the  mold-loft 
Moor  lines.  Only  about  70%  of  the  details  have  been 
completed,  but  as  soon  as  the  remainder  have  been 
worked  out  the  blueprint  plan  will  be  used  practically 
to  the  exclusion  of  the  old  method. 

About  HOO  drawings  will  be  required  for  the  com¬ 
plete  set  of  details.  Once  these  are  finished,  it  is  be¬ 
lieved,  changes  which  may  be  required  from  time  to 
time  can  be  effected  to  advantage,  because  studies 
of  adjacent  parts  can  be  made  before  the  change  is  de¬ 
cided  upon.  Advantages  of  this  kind  have  already  been 
realized  in  the  economies  that  became  apparent  as  the 
details  were  .studied  on  the  drawings  with  respect  to 
one  another.  For  example,  unneces.sary  three-ply  rivet¬ 
ing  here  and  there  was  eliminated  as  .soon  as  the  dra**/- 
ings  were  compared,  although  the  advantage  of  this 
.saving  had  never  been  so  apparent  before  the  drawings 
were  u.sed.  The  number  of  different-sized  rivets  in  a 
single  plate  has  been  reduced,  and  minor  details  have 
frequently  been  simplified,  without  decreasing  strength. 

The  shop-bill  method  of  ordering  shopwork,  such  as 
is  usual  in  structural-steel  practice,  has  been  introduced 
in  connection  with  the  plan  of  using  detailed  drawings. 
Each  shape  or  plate  on  which  shopwork  is  required  is 
now  listed  on  a  shop  bill.  These  constitute  a  complete 
list  of  material  for  each  .ship  and  afford  a  means  of 
itemizing  material  going  through  the  shop  and  time 
on  each  separate  job.  This  plan  is  commended  as  a 
means  of  avoiding  delay  and  confusion  as  well  as  an  aid 
in  tracing  missing  material. 

An  important  change  in  design  was  the  substitution 
of  a  new  type  of  girder.  Instead  of  the  built-up  girder 
.section,  this  yard  is  now  making  its  girders  from  Beth¬ 
lehem  H12  column  sections,  with  joints  on  pillars.  This 
saves  considerable  punching,  besides  the  time  and  labor 
required  in  fabrication. 

Pre-fabrication  is  carried  out  only  as  far  as  it  can  be 
done  conveniently  in  the  shop.  No  attempt  is  made  to 
assemble  in  the  yard,  where  large  sections  or  bulkheads 
could  be  laid  out.  With  the  blueprint  sy.stem,  it  is  un¬ 
necessary  to  make  special  effort  on  this  score,  for  the 
foreman  can  direct  the  work  of  assembly  in  the  ship 
according  to  drawing.  With  the  old  system,  only  the 
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shipfitter  could  direct  the  work,  he  being  the  man  in 
whose  head  the  layout  was  kept  clear  and  from  whom 
detailed  instructions  were  transmitted  only  orally.  With 
a  system  where  every  detail  is  a  matter  of  record,  no¬ 
table  time  economies  have  been  made  and  a  structural- 
steel  crew  can  be  very  quickly  adapted  to  do  thi.s  work 
effectively. 

Although  large  sections  are  not  fabricated  in  an  a.s- 
sembly  yard,  it  is  the  custom  to  make  up  assembled 
drawings  just  as  is  the  case  with  large  steel  structures. 
These  sectional  drawings  are  issued  for  the  guidance  of 
inspectors  and  foremen,  and  are  constantly  u.sed  in 
checking  and  making  comparisons.  For  example,  an 
entire  bulkhead  drawn  to  small  scale  on  one  sheet,  and 
carrying  the  usual  enlarged  details  worked  out  for  all 
field  joints,  is  practically  all  the  foreman  need.s  in  di¬ 
recting  its  assembly. 

The  close  supervision  possible  when  details  are 
worked  out  on  the  drawing  board  is  a  feature  that  is 
highly  commended.  The  number  of  rivets  in  a  gusset 
plate,  for  example,  is  now  determined  according  to  exact 
analysis  by  a  structural  detailer,  instead  of  by  the  man 
working  on  the  floor  of  the  mold  loft.  Of  course  it  will 
always  be  desirable  to  make  up  templets  for  many  parts, 
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just  as  it  is  desirable  to  keep  shipfitters  on  the  assembly 
work.  But  templets  are  now  made  up  according  to  a 
blueprint.  It  is  notable  that  this  plan  simplifies  the 
problem  of  obtaining  or  training  men  for  mold-loft 
work.  Benches  have  been  put  in  the  mold  loft  on  which 
to  make  up  all  but  the  largest  templets.  This  is  be¬ 
lieved  to  have  increased  the  efficiency  of  the  force  by 
ibout  25  per  cent.,  besides  making  it  much  more  com¬ 
fortable  for  the  men. 

Perhaps  the  greatest  advantage  of  all  is  the  use  of 
the  blueprints  by  inspectors  in  a  careful  checking  of 
plates  and  shapes  before  they  leave  the  shop.  This  has 
resulted  in  the  catching  of  errors  before  the  piece  gets 


into  the  ship  and  i.s,  perhaps,  partly  riveted  into  its 
proper  place. 

With  the  old  system  the  elaborate  markings  on  the 
pieces,  usually  done  with  a  paint  brush,  could  not  al¬ 
ways  be  trusted,  because  there  was  no  means  of  secur¬ 
ing  a  second  check,  such  as  is  now  made  with  a  blue¬ 
print  in  the  hands  of  an  inspector. 

Because  of  the  necessity  of  keeping  the  yard  up  to 
maximum  output  while  the  change  from  templet  to  blue¬ 
print  method  was  made,  the  transition  has  had  to  prog¬ 
ress  slowly.  It  has  been  possible  to  make  steady  prog¬ 
ress  on  the  detailing  and  attend  to  other  incidental 
drafting  with  a  force  of  about  34  detailers.  The  most 
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intricate  part  of  the  desif^nintr  has  been  on  those  sec-  involved.  Plates  built  according  to  designs  so  p] 
tions  of  the  stern  where  warped  surfaces  intersect,  *p«red  have  thus  far  been  satisfactory, 
known  as  the  “lift  plates,”  the  templets  for  which  were  W.  H.  Cullers  is  chief  engineer  and  C.  I).  Merrill 
formerly  made  directly  on  the  form  of  the  ship.  The.se  naval  architect  for  the  Northwest  Steel  Co.  .John  .Mi 
have  been  laid  out  to  .scale  by  developing  the  surfaces  ray  is  general  yard  superintendent. 


Irrigation  Opportunities  in  Russia  Are  Great 


Chances  for  Both  Public  and  Private  Enterprises — Cotton  the  Great  Crop  in  Arid  Russia  but  Insulficient 
for  Russian  Spindles — Agriculture  on  Steppes  Conducted  by  Dry-Farming  Method 

By  V.  V.  Tchikofk 
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skava  steppes  in  Transcaucasus.  The  whole  Hunger 
steppe  occupies  an  area  of  about  1,250,000  acres;  Mils- 
kaya,  400,000  and  Karabahskaya,  235,000  acres. 

During  the  war  there  was  started  an  irrigation  pro¬ 
ject  in  the  Semiryechenskaya  province  as  one  of  the 
measures  for  obtaining  lands  on  behalf  of  the  return¬ 
ing  soldiers,  the  heroes  of  war. 

Pumping  plants  are  operated  here  and  there  in  the 
valley  of  Syr  Daria,  Murghab,  Tendgen  and  other  rivers, 
but  more  than  99%  of  the  irrigation  is  from  gravity 
canals.  The  water  for  irrigation  in  the  arid  region 
comes  from  streams  which  have  their  sources  in  the 
mountains.  Because  of  the  melting  glaciers  and  snows, 
the  flood  season  of  most  of  the  rivers  occurs  in  summer, 
which  is  very  beneficial  for  irrigation.  In  most  cases 
the  summer  supply  of  small  rivers  is  so  small  that 
the  natives  are  able  to  handle  them.  But  the  winter 
discharge  and  part  of  the  flood  discharge  even  of  the 
small  rivers  is  left  unutilized,  and  in  many  cases  some 
reservoirs  could  be  easily  built  and  exploited. 

The  largest  water  sources  of  Turkestan,  the  rivers 
Amu  Daria  and  Syr  Daria,  even  without  construction 
of  reservoirs,  have  so  much  unused  water  that  they 
would  be  sufficient  to  irrigate  an  additional  few  millions 
of  acres  of  very  fertile  soil. 

Bureaucratic  Methods  Hampered  Development 

Although  surveys  were  made  and  data  collected  dur¬ 
ing  the  past  decade  which  should  considerably  facilitate 
future  irrigation  projects,  still  more  data  are  needed. 
Bureaucratic  methods  of  conducting  work  in  the  public 
domain  have  greatly  hampered  Government  and  espec¬ 
ially  private  enterprises.  Some  will  remember  the  trip 
of  A.  P.  Davis,  director  and  chief  engineer  of  the 
United  States  Reclamation  Service,  to  Turkestan  to  in¬ 
vestigate  the  practicability  of  constructing  a  large  canal 
from  the  river  Amu  Daria  to  irrigate  the  Merv  oasis. 
This  enterprise  was  doomed  as  untimely.  In  other  dis¬ 
tricts,  as  for  instance  in  the  Hunger  steppe,  Ferghana, 
etc.,  where  the  profitableness  and  usefulness  of  the  erec¬ 
tion  of  new  systems  could  not  be  doubted  at  all,  the  old 
Russian  Government  put  many  obstacles  in  the  way  of 
private  enterprises. 

With  difficulty  there  was  started  by  private  capital 
during  the  war  the  construction  of  a  large  project  for 
more  than  100,000  acres  in  the  Shirabad  valley,  Bok¬ 
hara,  utilizing  the  water  of  Surkhan  River  near  its 
junction  with  the  Amu  Daria,  at  the  frontier  of  Afghan¬ 
istan,  near  Termes. 

Generally  speaking,  there  is  still  a  very  small  area 
newly  irrigated  in  Russia,  either  by  the  Government  or 
private  capital. 

Agriculture  in  the  largest  part  of  the  arid  region 
of  Russia  is  almost  entirely  for  the  production  of  cot¬ 
ton.  These  are  the  only  districts  in  Russia  where  cot¬ 
ton  is  cultivated.  In  the  last  few  years  before  the  war 
the  Russian  market  supplied  only  about  one-half  of  the 
cotton  used  by  the  manufacturers  in  Russia,  the  other 
half  being  imported.  In  1912  the  Russian  mills  used 
about  25,000,000  poods  (one  pood  =  87.12  lb.)  of  raw 
cotton,  of  which  was  imported  through  European  fron¬ 
tiers  about  35%  and  through  Asiatic  frontiers  about 
8%.  Cotton  imported  into  Russia  through  European 
frontiers  in  1912  was  8,986,145  poods,  or  about  665,000 


bales,  nearly  all  American.  In  1912  more  than  500,000 
bales  of  United  States  cotton  was  taken  by  Russia 
through  the  hands  of  Germany,  compared  with  112,000 
bales  imported’directly  from  the  United  States. 

The  cultivation  of  cotton  occupies  a  comparatively 
large  area  in  the  arid  region  of  Russia.  In  several 
places  of  Ferghana  province,  Turkestan,  about  90''r  of 
the  cultivated  area  is  under  cotton.  On  the  average,  in 
the  w’hole  Ferghana  there  was  under  cotton  about  one- 
third  of  ail  the  irrigated  land.  The  Russian  agricultu¬ 
ral  experiment  stations  regard  as  most  favorable  the  ro¬ 
tation  with  one-third  of  the  land  under  cotton  and  one 
third  under  alfalfa. 

Normally,  Ru.ssia  ranks  third  among  European  coun¬ 
tries  in  number  of  cotton  spindle.s.  Most  of  the  mills 
are  in  the  central  or  Moscow  spinning  district. 

Irrigated  Agriculture  Profitable 

Agriculture  in  the  arid  region  is  very  profitable.  In 
Turkestan,  for  instance,  the  rent  for  the  irrigated  area 
is  mostly  paid  from  part  of  the  crop.  Land  rented  for 
cotton  cultivation  generally  brings  in  Ferghana  and 
Transcaspia  half  of  the  crop.  The  mean  yield  of  raw 
cotton  is  about  60  poods  per  dessiatine,  or  nearly  800 
lb.  per  acre,  reaching  as  high  as  1600  to  2000  lb.  The 
cost  of  construction  of  an  irrigation  project  was  before 
the  war  from  75  to  200  rubles  per  dessiatine  or  about 
$15  to  $40  per  acre. 

Figuring  the  rent  as  the  sum  of  half  or  even  a  third 
of  the  crops  at  the  prices  as  they  stood  about  before  the 
war,  the  cost  of  construction  of  the  irrigation  systems 
could  have  been  paid  off  in  only  a  few  years.  The  big 
profit  of  cotton  cultivation  brought  to  the  cotton  grow¬ 
ing  region  hundreds  of  enterprising  men,  ready  to  irri¬ 
gate  the  desert  land. 

The  new  cultivation  of  large  projects,  say  about  100,- 
000  acres,  would  present  an  altogether  different  prob¬ 
lem.  The  main  problem  in  the  creation  of  new  irriga¬ 
tion  systems  lies  not  in  the  engineering  difficulties,  but 
in  the  selection  of  settlers  and  in  the  successful  set¬ 
tling  of  the  land  in  the  shortest  possible  time. 

The  conditions  of  Russia  in  this  respect  before  the 
revolution  were  as  follows:  There  existed  in  Ru.ssia  a 
constant  migration  of  landless  peasants.  Although 
Turkestan  and  Transcaucasus  were  temporarily  closed 
to  settlers,  the  wave  of  migration  reached  even  these 
regions  and  formed  there  some  so-called  “self-willed” 
villages.  Moreover,  there  is  in  the  oases  of  the  arid 
region  a  native  population  so  dense  and  land  hungry, 
many  of  them  being  tenant  farmers,  that  they  form 
quite  a  shifting  element,  always  ready  for  settlement  of 
new  irrigation  projects. 

Should  the  primitive  methods  of  cultivation  with  na¬ 
tive  implements  be  supplanted  by  modem  agricultural 
machinery,  it  would  also  help  the  exploitation  of  the 
new  irrigation  projects. 

As  a  result  of  the  Russian  revolution  the  land  re¬ 
sources  of  the  Russian  peasants  will  probably  be  im¬ 
proved,  so  that  the  emigration  to  Turkestan  should  be 
lessened,  but  this  may  influence  only  the  size  of  the  area 
to  be  newly  irrigated. 

In  view  of  the  fact  that  the  demand  for  cotton  is 
great  and  that  the  possible  supply  of  unutilized  water 
and  land  is  abundant,  irrigation  in  Turkestan  and  other 
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places  of  the  arid  region  should  be  one  of  the  first  big 
problems  of  New  Russia. 

The  importance  of  irrigation  in  the  .semi-arid  region 
pre.sents  a  problem  of  an  altogether  different  character. 
This  region  comprises  the  southern  and  southeastern 
part  of  European  Russia,  the  steppe  provinces  and  west¬ 
ern  Silieria.  The  unpropitious  conditions  for  farming 
in  this  vast  region  are  mostly  due  to  lack  of  precipita¬ 
tion  as  well  as  to  its  great  fluctuation.  The  unfavor¬ 
able  periodic  distribution  of  rain  w’as  disastrous  to 
farming  in  some  provinces,  and  the  old  Russian  Govem- 
mnet  often  had  to  undertake  public  works  and  other 
measures  of  relieving  the  population  .stricken  by  crop 
failures.  The  suffering  is  especially  acute  in  a  whole 
row  of  provinces  on  the  middle  and  lower  part  of  the 
River  Volga. 

During  the  pre.sent  war  large  sums  of  money  were  ap¬ 
propriated  for  irrigation  and  similar  works  in  the  above 
mentioned  provinces;  investigatif)ns  were  undertaken 
with  the  same  purpo.se  in  southern  Russia,  north  Cau¬ 
casus  and  in  som«  places  in  Siberia. 

Among  the  unfavorable  conditions  for  the  develop¬ 
ment  of  irrigation  projects  in  this  region  is  the  diffi¬ 
culty  of  getting  water  on  to  the  land.  Most  of  the  rivers 
have  eroded  themselves  deeply  into  the  ground,  and 
utilization  of  their  water  would  require  lifting  to  a 
great  height.  The  underground  waters  are  deep  seated. 
The  little  streams  of  the  steppe,  being  fed  by  precipita¬ 
tion,  mo.stly  bring  their  water  in  the  spring  during  the 
thawing  of  snow.  Reservoir  construction  would  insure 
water  for  only  a  small  per  cent  of  the  area.  Only  in 
the  delta  and  in  the  overflowed  land  of  some  big  south¬ 
ern  rivers — Dnieper,  Don,  Kuban,  Terek,  Dniester,  part 
of  the  Volga — would  comparatively  large  irrigation 
projects  be  practicable,  and  these  would  involve  the  con¬ 
struction  of  levees. 

Generally  speaking,  the  irrigated  area  in  the  semi- 
arid  region  will  appear  as  rare  spots  in  the  vast  steppes, 
where  agriculture  is  conducted  under  the  method  of 
dry  farming.  There  are  at  present  about  ten  such 
irrigated  plots.  In  the  semi-arid  region  of  Russia,  and 
especially  in  some  parts  of  the  steppe  provinces  and 
western  Siberia,  the  supply  of  water  for  dome.stic  pur¬ 
poses  is  of  the  first  importance.  There  is  a  great  simi¬ 
larity  between  the  semi-arid  region  of  Russia  and  that 
of  the  United  States  and  Canada.  The  steppe  region  in 
Russia  equals  the  prairie  region  of  North  America. 

Fruit  Culturk  in  Russia 

Crimea,  Be.ssarabia.  Caucasus  and  Turkestan  yield  the 
biggest  supply  of  fruit.  Apricots,  peaches,  quinces, 
pomegranates,  figs  and  almonds  grow  in  the  open  air  in 
these  provinces.  In  some  places  of  Transcaucasus  even 
oranges  and  lemons  grow. 

The  Crimea  is  the  chief  growing  center.  Crimea  bears 
the  same  relation  to  the  rest  of  Russia  as  Southern 
California  has  for  the  United  States.  In  the  article 
of  D.  Kotcherin,  “Russian  Engineers  Make  Intensive 
Hydrometric  Survey  in  Crimean  Upland,”  in  Engineer¬ 
ing  Neu'B-Record  of  Apr.  4,  1918,  p.  657,  are  given 
some  data  on  irrigation  in  the  Crimea.  The  streams, 
with  few  exceptions,  run  dry  two  or  three  days  after  a 
rainstorm.  The  fluctuation  of  the  di.scharges  is  very 
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large.  The  slope  of  the  -streams  is  so  great  that  the 
valuable  agricultural  lands  are  often  destroyed  by  storm 
water.  The  .sources  of  irrigation  are  small  and  the 
water  values  very  high.  What  is  necessar>’  for  Crimea 
is  a  proper  storage  of  water,  an  increa.se  of  the  use 
of  underground  water  and  the  economical  method.s  of 
irrigation  followed  in  southern  California. 


Holding  a  Bulging  Retaining  Wall 
With  Buttresses  ' 

High  Fill  of  Slippery  Material  Forces  Out  Dr> 
Wall — Grouting  and  Buttresses  Solve 
Difficulty  Satisfactorily 

IN  BUILDING  the  low-grade  freight  line  of  the  Penn¬ 
sylvania  R.R.  some  years  ago  from  Columbia.  Penn.. 
to  Trenton,  N,  J.,  a  high  fill  was  made  across  a  narrow 
ravine  on  the  bank  of  the  Susquehanna  River  near  Safe 
Harbor,  Penn.  This  fill  was  made  largely  of  cinders, 
and  is  about  550  ft.  long  and  180  ft.  high.  At  the  foot 
of  the  fill  runs  the  single-track  line  of  the  Maryland 
Division,  about  40  ft.  above  the  Susquehanna  River. 

In  order  that  the  fill  might  not  encroach  on  the  track 
at  the  lower  level,  a»ma.sonry  retaining  wall  was  built. 
24  ft.  high,  with  a  face  batter  of  4  ft.  This  wall  proved 
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strong  enough  to  stand  the  outward  pressure  hut  not 
high  enough  to  retain  the  slippery  cinders.  Some  years 
later,  therefore,  a  dry  masonry  wall  was  built  on  top 
of  the  lower  retaining  wall.  This  dry  wall  was  started 
12  ft.  back  of  the  top  of  the  lower  wall  and  was  car¬ 
ried  up  to  a  height  of  22  ft.  Still  later  a  wooden 
cribwork  8  ft.  high  was  placed  on  top  of  the  dry  wall. 

In  November,  1917,  it  was  found  that  the  dry  wall 
was  bulging  from  the  pressure  of  the  fill  behind  it,  and 
it  was  deemed  necessary  to  undertake  repairs  to  make 
the  roadbed  safe.  Several  plans  were  considered,  among 
others  the  construction  of  a  concrete  wall  12  ft.  high 
placed  on  top  of  the  low’er  masonry  wall,  to  hold  the 
dr>’  masonry  from  further  movement.  Another  pro¬ 
posal  was  to  place  a  form  in  front  of  the  dry  wall  and 
one  foot  away  from  it,  and  fill  the  space  between  with 
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concrete,  which  w'ould  of  course  work  back  more  or  less 
into  the  interstices  of  the  dry  wall. 

A  plan  was  finally  sufTfjested  and  carried  out  under 
contract  by  Harold  P.  Browm,  of  New  York  City,  in- 
volvinjr  the  strenprtheninpr  of  the  bulprinpr  dry  wall  with 
a  series  of  buttre.s.sea,  each  4  ft.  wide  and  40  ft.  high, 
placed  18  ft.  apart.  Between  these  buttresses  Mr. 
Rrown  proposed  to  fill  the  dry  wall  with  concrete,  and 
then  face  the  surface  with  his  concrete  atomizer.  The 
buttres.ses  were  to  be  connected  at  the  top  by  a  concrete 
wall  8  ft.  high  built  on  top  of  the  dry  wall. 

It  was  necessary  to  carry  on  this  work,  however,  with¬ 
out  interrupting  the  traffic  on  the  single-track  line  of 
the  Maryland  division  which  ran  close  to  the  foot  of  the 
lower  retaining  wall.  The  materials  for  the  work  were 
brought  on  this  line.  A  side  track  was  constructed  out¬ 
side  the  main  line  and  parallel  with  the  top  of  the  re¬ 
taining  wall.  A  line  of  rail  was  laid  along  the  top  of 
the  retaining  wall  and  a  traveling  crane  was  constructed 
with  its  lower  leg  supported  by  a  flat-car  on  the  siding 
and  its  upper  arm  reaching  across  and  traveling  on  the 
rail  laid  on  top  of  the  retaining  wall  24  ft.  above.  On 
one  end  of  the  flat-car  a  tow'er  was  built,  and  a  timber 
truss  bridge  reached  from  the  top  of  the  tower  to  the 
retaining  wall. 

The  wheels  which  carried  the  end  of  the  bridge 
resting  on  the  wall  had  long  axles,  loose  in  their  bear¬ 
ings,  so  that  accurate  lining  up  of  the  side  track  with 
the  rail  on  top  of  the  wall  was  not  necessary. 

On  the  end  of  the  bridge  nearest  the  wall  was  .set  a 
light  jib  crane  and  also  an  inclined  frame  through 
whose  uprights  timbers  could  be  .shoved  forward  hori¬ 
zontally  as  far  as  the  face  of  the  dry  wall  to  support 
scaffolding  at  any  height. 

On  the  end  of  the  flat-car  opposite  the  tower  was 
placed  a  45-hp.  boiler,  and  between  the  two  was  a  double¬ 
drum  hoist.  A  Brown  concrete  mixer  and  steam  atom¬ 
izer  for  delivering  concrete  through  hose  was  located  at 


the  bottom  of  the  tower.  On 
the  level  above  was  placet! 
a  measuring  box  di.scharging 
the  concrete  materials  into 
the  mixer  lielow,  and  abovt 
the  mixing  box  w’ere  bins 
w’ith  under-cut  gates  for  sand 
and  gravel.  The.se  materials 
were  brought  in  by  rail  and 
were  unloaded  and  placed  in 
the  bins  by  a  small  Jib  crane 
at  the  corner  of  the  tower. 
Work  was  begun  at  the  sixth 
panel,  where  the  dry  wall 
showed  the  greatest  bulging 
and  apparent  danger  of  slid¬ 
ing.  In  filling  the  first  panel 
a  very  large  quantity  of  con¬ 
crete  was  used,  and  the  ma¬ 
terial  appeared  at  openings 
in  the  dry  ma.sonry  wall  on 
a  frontage  of  90  ft.  and  also 
showed  up  nearly  90  ft.  back 
of  the  front  line  of  the  wall 
in  a  culvert  which  extends 
underneath  the  fill.  The  jib  crane  on  the  traveling 
bridge  proved  very  cqnvenient  in  setting  and  placing 
the  forms  for  the  buttres.ses,  as  well  as  in  raising  the 
grout  and  the  concrete. 

To  provide  an  added  factor  of  safety  against  any 
movement  of  the  completed  structure  under  the  pressure 
of  the  fill  behind  it,  steel  tension  members  cut  from 
old  car  truss-rods  re.scued  from  the  .scrap  pile  were  em¬ 
bedded  in  the  heel  of  the  buttre.s.ses,  the  lower  end 
being  carried  down  to  a  secure  anchorage.  The  entire 
work  of  buttressing  the  wall  was  carried  on  to  com¬ 
pletion  without  interfering  in  any  way  with  train 
movements. 

Mr.  Brown  and  his  as.sociates  designed  and  super¬ 
vised  the  work,  the  railway  company  furni.shing  the 
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TRAVELING  TOWER-CRANE  SPANNING  MAIN-LINE 
RAILWAY 


labor  and  materials ;  the  whole  was  under  the  direction 
of  Elmer  Irving,  division  engineer  of  the  Pennsylvania 
R.R.  at  Harrisburg,  Penn. 


Chicago  Plan  Commission  Proposes  Great 
Improvement  Scheme 

COMPREHENSIVE  program  for  the  development 
of  the  City  of  Chicago,  as  a  means  of  meeting  the 
problems  of  the  reconstruction  period,  has  been  sub¬ 
mitted  to  the  mayor  and  the  city  council  by  the  Chicago 
Plan  Commission.  The  individual  projects  are  not 
new  and  some  are  already  under  way,  but  the  program 
lists  them  all  as  component  parts  of  one  great  .scheme  of 
improvement.  The  proj¬ 
ects  in  the  downtown 
portion  of  the  city  are 
shown  on  the  accompa¬ 
nying  map.  The  proj¬ 
ects  which  are  under 
construction  and  should 
be  pushed  vigorously, 
according  to  this  pro¬ 
gram,  are  as  follows; 

Widening  Twelfth  St. 
to  form  a  new  thor¬ 
oughfare  betw’een  the 
west  side  and  the  lake 
front;  widening  and 
extending  M  i  c  h  i  gan 
Ave.  to  form  a  direct 
connection  between  the 
North  Side  and  South 
Side  boulevards,  in¬ 
cluding  a  double-deck 
bridge  over  the  river; 
revision  of  the  West 
Side  terminals,  with 


construction  of  the  new  union  station  and  the  wideninj; 
and  double-decking  of  Canal  St.  from  Twelfth  St.  north 
to  the  river,  which  is  to  be  crossed  by  a  double-deck 
bridge  at  Kinzie  Street. 

Completion  of  the  outer  circle  boulevard  from  the 
lake,  on  the  North  Side,  along  the  Des  Plaines  River 
and  through  the  forest  preserves.  Only  two  miles  of 
this  remain  to  be  formed  by  the  opening  of  Rogers 
Avenue. 

The  projects  already  formulated,  but  not  yet  com¬ 
menced  or  officially  adopted,  include  the  following: 

Revision  of  the  Illinois  Central  R.R.  terminals,  with 
a  new  pas.senger  station,  electric  operation,  track  eleva¬ 
tion  and  harbor  and  park  development  along  the  shore. 
All  this  is  covered  in  an  ordinance  submitted  recently 
by  the  Railway  Terminal  Commission. 

Straightening  the  south  branch  of  the  Chicago  River 
to  improve  the  street  layout  and  give  opportunities  for 
property  development. 

The  removal  of  three  South  Side  passenger  terminals 
to  the  new  Illinois  Central  terminal  on  the  lake  front 
and  the  revision  of  freight  terminals,  thus  opening  a 
number  of  important  streets  now  closed  by  railway 
yards  and  tracks,  and  releasing  valuable  property  now 
occupied  by  freight  yards. 

Extending  Ogden  Ave.  to  form  a  new  diagonal  thor¬ 
oughfare  between  the  northeast  and  southwest  districts, 
thus  diverting  considerable  traffic  from  the  congested 
loop  district  and  opening  up  a  new  industrial  district. 

Widening  Western  Ave.  and  widening  and  extending 
Ashland  Ave.  and  Robey  St.  to  form  two  continuous 
thoroughfares.  These  are  three  north  and  south  streets 
on  the  West  Side  of  the  city. 

Improving  So.  Water  St.,  which  is  now  practically  a 
produce  and  poultry  market,  and  reclaiming  it  for  pub¬ 
lic  use.  This  includes  a  double-deck  construction. 

Building  an  outer  drive  along  the  lake  front  to  con¬ 
nect  the  north  and  south  parks,  and  thus  afford  an  in¬ 
dependent  route  for  the  use  of  pleasure  traffic,  also 
boulevards  along  the  right-of-way  of  the  Drainage  Canal. 
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SOME  IxnVXTOWN  IMPROVEMENTS  ADVOCATEP  BY  CHICAGO  PLAN  COMMISSION 


The  construction  of  a  new  West  Side  postoffice,  ad¬ 
jacent  to  the  West  Side  railway  terminals,  where 
of  the  city’s  mail  is  handled. 

Other  matters  advocated  are  the  completion  of  the 
city’s  bridge  program;  the  settlement  of  the  rapid- 
transit  controversy;  the  development  of  the  forest  re¬ 
serves,  and  the  construction  of  highways  connectimr 
Chicago  with  the  good-roads  system  of  the  state.  The 
Chicago  Plan  Commission  also  indorses  a  new  citj- 
charter,  the  .study  of  the  zoning  and  housing  problems, 
and  passage  of  an  excess  condemnation  act  to  eliminate 
objections  to  the  present  method  of  making  public  im¬ 
provements. 

Appropriations  are  recommended  for  preliminary 
work  on  the  Ogden  Ave.,  Western  Ave.,  Ashland  Ave., 
Robey  St.  and  So.  Water  St.  improvements  noted  above. 


.stockade  were  used.  A  ’.-.vd.  concrete  nnxer  and  four 
concrete  buggies  were  lent  by  an  Kl  Paso  contractor. 
Sand  was  obtained  close  to  the  site  of  the  tank,  and 
was  screened  and  loaded  by  prisoners  into  .Arn\v  wagons. 
Trap  rock  for  concrete  was  hauled  to  the  job  by  Oov- 
ernment  auto  trucks.  The  $2500  donation,  therefore, 


Reinforced-Concrete  Swimming  Tank 
Was  Carefully  Designed 

Fort  Bliss  Pool  Has  Combined  Wave  Break  and 
Scum  Gutter — Adjustable  Springboard 
Holder — Form  Details 
By  R.  McC.  Beanfield 

Captain  of  KiiBineers.  United  .States  .\rmy,  Camp 
A.  Humphreys,  Virsinia 

IN  THE  design  and  construction  of  the  reinforced- 
concrete  swimming  tank  at  Fort  Bliss,  Texas,  many 
interesting  details  were  worked  out  which  may  contain 
sugge.stions  for  engineers  contemplating  the  design  of 
a  swimming  pool. 

For  a  tank  large  enough  to  meet  the  requirements  of 
this  post,  considerable  study  had  to  be  given  to  the 
economics  of  the  problem,  as  the  money  available,  do- 
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was  utilized  only  for  the  purchasing  of  materials  re¬ 
quired  in  the  construction  of  the  tank.  These  ma¬ 
terials  wore  supplied  at  cost  by  El  Pa.so  merchants. 

From  previous  experience  in  the  design  of  swimming 
tanks,  the  writer  based  the  present  one  on  the  followin  ' 
fundamental  requirements:  (1)  Locate  below  the  na¬ 
tural  ground  the  level  part  of  the  tank  and  use  the  exca¬ 
vated  material  later  as  fill  around  the  •w'alls  of  the  tank 
above  the  natural  ground  level — this  economizes  in 
excavation  and  grading;  (2)  cast  each  side  of  the  tank 
as  a  monolithic  unit  up  to  the  water  line  designed  as  a 
cantilever  wall — this  results  in  a  minimum  of  con¬ 
struction  joints  and  the  most  economic  wall  section; 
(3)  cast  the  bottom,  or  floor,  of  the  tank  as  a  monolithic 
unit,  independent  of  the  walls  and  wall  footings — this 
tends  to  eliminate  cracks  due  to  unequal  settlement 
and  shrinkage;  (4)  locate  expansion  joints  of  the 
diaphragm  type  in  each  corner  of  the  tank,  to  facilitate 
the  construction  by  reducing  the  joints  to  a  minimum; 
(5)  install  a  combination  scum  gutter,  overflow  and 
wave  break,  of  concrete  cast  with  the  wall;  (6)  con¬ 
struct  the  tank  of  proper  shape  and  size  to  hold  swim¬ 
ming  contests  regulated  according  to  the  National 
Amateur  Athletic  Association  rules. 

The  tank  is  40  x  100  ft.  in  plan,  with  a  maximum 
water  depth  of  about  9  ft.,  a  water  depth  of  about 
7  ft.  at  the  diving  end  and  of  some  4  ft.  at  the  other 
end.  For  future  work  the  writer  suggests  a  6-ft. 
water  depth  at  the  diving  end,  with  a  maximum  depth 
of  8  to  9  ft.,  some  16  to  25  ft.  from  that  end  wall. 

The  site  on  which  the  tank  was  located  had  a  surface 
nated  by  the  War  Camp  Service  Board  of  El  Paso,  was  stratum  of  4  to  5  ft.  of  caliche,  under  which  a  deep 
limited  to  $2500.  The  tank  was  built  with  skilled  labor  layer  of  sand  was  found.  The  excavation  was  started 
— such  as  carpenters,  men  handling  the  concrete  mixer  by  a  rooter  plow,  which  broke  the  caliche  sufficiently  to 
and  cement  finishers — furnished  mostly  by  the  battalion  permit  its  excavation  with  fresnos  and  slip  scrapers, 
of  the  8th  Engineers  (Mounted).  This  enabled  the  The  accompanying  sketch  of  the  wall  form  shows  a 
engineer  troops  to  obtain  practical  instruction  in  work  very  efficient  method  of  exterior  bracing, 
closely  related  to  their  future  duties — the  building  of  The  concrete  was  proportioned  for  maximum  density 
concrete  dugouts,  gun  emplacements,  and  the  like.  For  on  the  basis  of  a  1  to  6  mix.  No  integral  waterproof- 
common  labor  prisoners  from  the  Fort  Bliss  prison  ing  was  used.  The  consi.stency  of  the  concrete  was 
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by  the  visual  lest;  that  i«,  by  keepinjj  the  stone 
ulwH.VH  in  suspension  in  the  mixture.  Some  of  the  con¬ 
crete  was  mixed  by  hand  for  practical  instruction.  Each 
side  of  the  tank  was  poured  continuously  until  com¬ 
pleted.  The  walls  could  have  l)een  poured  up  to  the 
water  line  in  one  operation,  which  woukl  have  facili¬ 
tated  the  work,  as  the  scum  jrutter  forms  were  some¬ 
what  ditlicult  to  strip  in  order  to  avoid  breakinR  of  the 
nosing  of  the  scum  K'ltter.  Before  the  6-in.  llwr  of  the 
tank  was  poured,  the  .sand  subjfrade  was  well  compacted 
with  water  and  tamped.  The  6-in.  base  was  poured 
continuously  until  completed.  Nejrative  moment  was 
provided  for  by  bending  the  slab  reinforcement  up  at 
all  supports. 

The  scum  RUtter  was  desijrned  to  .serve  both  as  a  wave 
break  and  as  an  overflow  and  drain  to  collect  tloatinR 
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debris  and  s(um.  The  water  draininp  into  the  scum 
Rutter  flows  throuRh  3-in.  drain  pipes  to  a  drop  man¬ 
hole  in  which  is  set  an  8-in.  Rate  valve,  with  an  ex¬ 
tension  key,  which  controls  the  discharRe  line.  An 
oi)en  invert  in  the  concrete  base  of  the  manhole  con¬ 
nects  the  pate  valve  to  an  8-in.  terra-cotta  pipe  line  250 
ft.  lonp,  which  is  connected  with  one  of  the  manholes 
of  the  Fort  Bliss  sewer  .system.  The  invert  eliminates 
a  rather  difficult  joint  betw-een  the  .screw  flanpe  of  the 
pate  valve  and  the  terra-cotta  drain  pipe.  By  reason  of 
the  open  invert,  a  leak  in  the  pate  valve  can  be  easily 
.seen.  The  drains  lead  from  the  scum  putter  and  dis- 
charpe  directly  into  the  manhole,  eliminatinp  connec¬ 
tions  to  the  di.scharpe  pipe. 

Often  the  runps  of  ladders  for  use  in  swimminp  tanks 
are  made  of  small  diameter  bar  iron  or  other  material 
which  tends  to  hurt  the  feet.  The  ladders  for  the  Fort 
Bliss  tank  were  entirely  constructed  of  li-in.  palvan- 
ized-iron  pipe.  The  httinps  for  the  ladder  and  part  of 
the  fittinps  for  the  hand  rails  w’ere  reamed  to  permit 
the  pipe  to  pa.ss  throuph  them.  The  fittinps  were  after¬ 
ward  bored  for  settinp  countersunk  rivets,  which  were 
filed  smooth  with  the  pipe  surface. 

Expansion  joints  were  located  at  the  four  comers  of 
the  tank.  The  joint  was  made  with  two  ?^4-pape  pal- 
vanized  iron  diaphrapms,  notched  for  bond,  with  hot 
California  asphalt  poured  between  the  diaphrapms.  The 
joints  were  carried  up  only  to  the  top  of  the  scum  put¬ 
ter.  A  plain  asphalt  paper  construction  joint  was  used 


from  the  scum  putter  to  the  top  of  the  tank.  A  board 
covered  with  asphalt  paper  was  u.sed  to  form  the  joint 
w’hile  the  concrete  was  beinp  poured.  After  the  con¬ 
crete  had  .set  a  little  the  joint  board  was  carefully  pulled 
from  the  joint. 

A  two-ply,  14-lb.  felt,  mopped  in  hot  a.sphalt,  was  laid 
on  top  of  the  6-in.  concrete  floor  to  .serve  as  a  watcr- 
proofinp  membrane.  A  3-in.  1  :  6  mix  concrete  slab, 
divided  into  10-ft.  squares  by  asphalt  joints,  was  placed 
over  the  membrane  coat  to  protect  it. 

A  6-in.  1  :  71  mix  concrete  floor  subdivided  by  two 
marpinal  brick  joints  was  placed  around  the  entire  tank. 
The  brick  joints  were  placed  as  planes  of  weakness, 
separatinp  the  preater  part  of  the  slab  on  the  fill  from 
those  parts  bearinp  on  the  walls  of  the  tank  and  on  the 
curb  beam  between  the  columns,  thus  avoidinp  un- 
siphtly  cracks  should  the  fill  settle.  The  brick  were 
especially  chosen  for  their  varyinp  colors.  Between  the 
J-in.  deep  V-prooved  joints  the  slab  received  a  troweled 
finish  followed  by  a  toothed  roller  which  neatly  rouph.s 
the  smooth  finish,  preventinp  slippinp. 

A  .special  castinp  desipned  by  the  writer  was  used 
as  a  sprinp-board  holder.  This  holder  contains  a  cast 
wedpe,  adjusted  by  means  of  a  screw  bolt  turninp  in  a 
threaded  shoulder  cast  with  the  exterior  frame,  that 
clamps  the  .sprinp  board  at  any  desired  lenpth,  thus 
varyinp  the  elasticity  of  the  board  as  well  as  increasing 
its  life. 

The  .swimminp  tank,  in  addition  to  its  use  for  bath- 
inp,  is  available  as  the  source  of  an  auxiliary  water- 
supply  for  fire  fiphtinp,  an  important  feature  in  isolated 
Army  posts.  The  water  in  the  tank  is  .sterilized  with 
hyperchlorite. 

The  work  was  done  under  the  direction  of  Col.  V.  L. 
Peterson,  commanding  the  8th  Engineers  (Mounted). 
The  writer  desipned  the  tank  and  supervised  its 
construction. 


Direct  Microscopic  Count  of  Sewage  Bacteria 

In  studying,  by  the  usual  method,  the  agglutination 
of  bacteria  and  attempts  to  separate  masses  of  these 
organisms  before  plating,  Milton  F.  Stein,  Chicago, 
investigated  the  direct  microscopic  counting  method, 
using  a  blood-counting  cell.  His  results  were  described 
in  the  course  of  a  recent  paper  read  before  the  sanitary 
engineering  section  of  the  American  Public  Health 
Association.  In  one  in.stance,  where  the  average  of  10 
tests  by  the  usual  method  pave  3,950,000  per  cubic 
centimeter,  the  direct  count  pave  70,720,000  as  the  aver¬ 
age  of  10  counts  made  by  two  observers.  Mr.  Stein 
attempted,  by  shaking  for  various  periods,  to  separate 
bacteria  clinging  in  bunches  to  particles  of  foreign  mat¬ 
ter.  For  the  10-min.  period  the  increase  was  67%  over 
the  usual  method.  He  concludes  that  the  number  devel¬ 
oped  by  plating  is  not  over  10%  of  the  total  number 
present.  A  review  of  the  governing  conditions  indicates 
that  no  constant  proportion  can  exist,  that  under  un¬ 
usual  conditions  the  standard  method  gives  distorted 
results,  and  that  for  special  work  modifications  to  reduce 
these  distortions  seem  advisable.  The  full  paper,  which 
is  a  mathematical  discussion  of  chances  of  error  in 
water  and  sewage  bacterial  counts,  was  published  in 
the  November  American  Journal  of  Public  Health. 
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Medical  Inspection  at  Miami  Camps 
Checks  Influenza 

First-Aid  Hospitals,  Local  Doctors  and  Chief 
District  Physician  Held  Back  Epidemic 
at  Five  Conservancy  Dams 

Medical  inspection  reduced  to  barely  n  score  of 
mild  cases  sickness  from  influenza  at  the  five  dam- 
construction  camps.  housinK  some  400  persons  each,  of 
the  Miami  Valley  flood-protection  works.  The  methods, 
.somewhat  intensified  for  the  period  of  the  epidemic, 
were  those  regularly  provide<l  for  protecting  health  and 
carinp  for  injuries  on  this.  work.  They  comprise 
attendance  of  a  physician  and  provision  of  a  small 
first-aid  hospital  at  each  camp  and,  if  the  cases  are 


.serious,  removal  to  city  hospitals. 

Local  physicians  at  the  camps  and  a  chief  physician 
at  headquarters  compose  the  medical  staff.  The  chief 
physician  tfives  all  his  time;  the  local  physicians,  one 
for  each  camp,  serve  only  on  call,  except  at  the  Huffman 
Dam,  where  a  doctor  gives  all  his  time  to  the  camp 
work.  The  procedure  is  about  as  follows:  The  camp 
overseer  or  superintendent  is  held  responsible  for  first 
aid  and  for  calling  the  local  physicians  and  notifying 
the  chief  physician.  If  the  case  is  serious  and  the 
worker  has  no  home  of  his  own,  or  if  he  recjuires  better 
care  than  is  practicable  at  home,  he  is  sent  to  the  city 
hospital.  The  Con.servancy  District  as.sumes  no  finan¬ 
cial  re.sponsibility  for  ca.ses  of  sickness,  except  that  the 
chief  physician  on  his  regular  inspection  trips  visits 
the  sick  person  without  charge.  For  special  visits  pay¬ 
ment  is  a.sked. 

At  each  camp  a  ho.spital  building  is  provided  and 
ecjuipped  for  first-aid  work  and  as  an  office  for  the 
physician  when  he  is  at  camp.  All  the  e.s.sential  fea¬ 
tures  of  these  field  hospitals  are  indicated  by  the 
illu.strations.  So  far  during  the  work  no  .serious  ac¬ 
cidents  have  occurred  and  sickness  has  been  rare.  The 
medical  staff  and  the  sanitary  inspectors  proceed  always 
on  the  theory  that  prevention  is  better  than  cure. 

Direction  of  camp  hygiene  is  in  the  hands  of  Dr.  W. 


M.  Smalley  for  the  Miami  Conservancy  District.  Arthur 
E.  Morgan  as  chief  engineer,  Charles  H.  Paul  as  assis¬ 
tant  chief  engineer,  and  C.  H.  Locher  as  construction 
manager  for  the  di.strict  aupervi.se  all  activities. 

At  the  outbreak  of  the  influenza  epidemic,  the  district 
camp  inspector  and  the  chief  physician  immediately 
took  .steps  to  .safeguard  the  camp.s.  It  was  arranged 
that  the  resident  physician  at  the  Huffman  Dam  should 
visit  the  cottages  there  and  at  the  Taylorsville  Dam; 
that  the  chief  physician  .should  visit  the  camp.s  at  Engle¬ 
wood  and  Germantown,  and  that  a  local  physician  should 
similarly  care  for  the  camp  at  Lockington,  These 
visits  were  much  more  than  perfunctory.  The  physi¬ 
cians  interviewed  the  work¬ 
men  and  their  families,  gave 
instructions  regarding  the  na¬ 
ture  of  the  di.sea.se,  the  symp¬ 
toms  denoting  it  and  the  steps 
to  be  taken,  emphasizing  the 
necessity  of  prompt  action  and 
of  calling  a  doctor  at  once.  In 
addition,  the  district  printed 
a  cin-ular  which  was  distrib¬ 
uted  through  all  the  camps 
and  which  was  in  effect  a  rep¬ 
etition  of  the  instruction.* 
given  orally  by  the  physicians. 
Only  a  few  scattered  cases  of 
influenza  developed.  At  En¬ 
glewood  there  were  seven  or 
eight  ca.ses,  at  Huffman  three 
or  four,  at  Germantown  five 
or  six,  and  at  Taylorsville  only 
one  or  two.  Only  two  cases 
of  the  disease,  however,  could 
be  classed  as  severe. 
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A  Section  Dealing  tvith 
the  RcHtiltH  of  Teamwork  by  Technical  Men 


(Jrowth  Chart  on  Postcard  Boosts 
Society  Membership 

In  a  new-member  campaitfn  being  pushed  by  the  Iowa 
Engineering  Society,  postcards  the  size  of  a  blotter  are 
distributed,  showing  a  chart  of  the  growth,  since  the 
organization  started  30  years  ago  with  40  members,  to 
the  present  membership  of  220.  At  the  side  of  the  chart 
are  these  “selling”  arguments:  “Is  it  worth  while  to 
broaden  your  acquaintance,  to  contribute  your  share  to 
the  progress  of  the  engineering  profession,  and  to  serve 
the  highest  interests  of  state  and  nation  in  whole¬ 
hearted  cooperation  with  your  professional  brothers?” 

A  census  of  all  engineers  in  Iowa  is  proposed,  the 
.state  to  be  districted  to  correspond  with  a  member¬ 
ship  of  a  special  committee  which  repre.sents  the  various 
sections  and  organizations  of  the  state.  If  possible,  a 
permanent  system  is  to  be  developed  to  keep  the  census 
up  to  date.  Hased  upon  this  census,  local  clubs  can  be 
formed  and  affiliated  with  the  state  society. 


Duluth  Engineers  Propose  United  Society 
for  Nontechnical  Work 

A  combined  organization,  formed  by  the  cooperation 
of  all  of  the  recognized  societies,  to  supplement,  but  not 
supplant,  the  latter,  is  a  step  proposed  by  the  Duluth 
Engineers’  Club,  which  has  appointed  a  committee  rep- 
ro.senting  the  four  national  .societies  of  civil,  mechanical, 
electrical  and  mining  engineers  and  the  chemical  so¬ 
ciety.  Technical  work  would  be  carried  on  by  the 
.separate  societies  as  at  present,  the  new  organization 
dealing  with  such  matters  as  the  .status  of  the  engineer, 
his  relation  to  the  public,  ethics,  employment  and  pub¬ 
licity.  According  to  a  circular  issued  by  the  committee, 
the  new  combination  must  not  de.stroy  the  identity  of 
the  present  societies;  it  must  take  their  good  points, 
add  what  may  be  desirable  and  eliminate  any  undesir¬ 
able  features. 


Iowa  Society  Will  Promote  License  Bill 
and  Encourage  Affiliations 

At  a  recent  meeting  of  the  executive  committee  of 
the  Iowa  Engineering  Society,  it  was  decided  to  present 
to  the  next  legislature  a  bill  for  the  licensing  of  engi¬ 
neers.  It  was  considered  desirable  to  carry  out  the  plan 
previously  developed  for  this  end  as  the  war  is  prac¬ 
tically  finished  and  the  reconstruction  period  is  at  hand. 
It  was  decided  also  to  proceed  with  the  plans  for  form¬ 
ing  Iowa  sections  of  the  national  societies  of  civil, 
mechanical  and  electrical  engineers,  with  a  view  to  af¬ 
filiating  the.se  with  the  Iowa  Engineering  Society.  In 
fact,  it  is  hoped  to  affiliate  all  the  engineering  societies 
of  the  state  in  one  united  state  society,  with  the  idea 
that  if  other  .states  take  similar  action  it  will  be  pos¬ 
sible  eventually  to  form  one  national  united  engineering 
.s(K-iety,  comprising  nearly  all  the  nation’s  engineers. 


I.4)cal  Society  Admits  National  Society 
Members  Without  Fee 

For  some  time  the  Engineers’  Society  of  Western 
Penn.sylvania  has  been  omitting  initiation  fees  of  candi 
dates  who  w’ere  already  members  of  the  four  Fouiulei 
societies.  In  addition,  on  Oct.  1,  the  Board  of  Direi 
tion  approved  recommendations  of  the  membership  com¬ 
mittee  that  members  of  the  American  Chemical  So 
ciety  be  admitted  as  associates  on  the  .same  basis.  Fol 
lowing  this  order,  the  question  of  organizing  a  chemical 
.section  was  taken  up.  The  proposition  of  adding  still 
further  to  the  accredited  list  of  societies  whose  mem¬ 
bers  would  be  exempt  from  initiation  fees  was  discussed 
with  the  reque.st  that  the  Society  for  the  Promotion  of 
Engineering  Education  be  considered  by  the  member¬ 
ship  committee. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


C.  L.  Christensen  Replies  to  Dr.  Steinman  on 
Equivalent  Uniform  Loads 

Sir — Permit  me  to  make  some  few  concluding  re¬ 
marks  in  answer  to  Dr.  D.  B.  Steinman,  in  your  issue 
of  Dec.  26,  1918,  p.  1193. 

1.  The  uniform  load  method  proposed  by  me  is  not 
intended  for  cases  where  Dr.  Steinman’s  carefully 
worked  out  values  can  be  used,  but  for  cases  in  which 
they  cannot  be  used.  I  stated  this  clearly  in  my  pre¬ 
ceding  letter,  but  Dr.  Steinman  seems  to  lose  sight  of  it. 

2.  The  error  made  in  using  Dr.  Steinman’s  curves 
for  reversal  is  not  small.  In  a  design  for  a  640-ft.  two- 
hinged  arch  it  amounted  to  about  35%  in  the  reversal 
live-load  .stress,  and  more  than  10<"r  in  the  resulting 
design  stress  for  the  diagonals  adjacent  to  the  center 
vertical.  In  a  252-ft.  simple  through  truss  span  the 
inaccuracy  in  the  reversal  .stresses  for  the  diagonals 
near  the  center  was  about  25%,  but  in  the  resulting 
design  stress  it  was  only  5  per  cent. 

There  is  nothing  far-fetched  or  unusual  in  comput¬ 
ing  the  actually  occurring  reversal  stress,  since  the 
A.  R.  E.  A.  specifications,  as  well  as  the  New  York 
Central  R.R.  specifications  call  for  this.  Dr.  J.  A.  L. 
Waddell  makes  a  clear  distinction  between  reversal  oc¬ 
curring  during  the  passage  of  the  train  and  reversal 
occurring  later  for  a  different  live  load,  and  calls  for 
a  higher  percentage  of  reversal  to  be  u.sed  in  the 
former  case. 

It  may  have  occurred  to  many  bridge  designers  that 
the  requirements  in  case  of  reversal  are  rather  severe 
for  long-span  bridges,  since  it  may  take  more  than 
5  sec.  to  make  the  reversal.  There  is  then  so  much 
more  reason  for  being  exact  and  not  extravagant  in 
adhering  to  the  specifications;  otherwise  the  result  will 
be  a  freakish  detail  design  for  the  panel  point  and  a 
wa.ste  of  material  and  rivets. 

3.  Dr.  Steinman  states  that  by  applying  the  uniform 
load  method  proposed  by  me  the  amount  of  error  found 
was  from  2^c  to  5%.  I  believe  that  an  error  of  5% 
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i-aii  only  be  found  in  case  the  loading  is  used  to  find 
the  end  reaction  for  a  200-  to  250-ft.  span.  In  case  of 
finding  the  end  reaction,  the  pilot  wheel  is  not  on  the 
bridge  for  the  E  65  loading;  this  upsets  the  proportion 
Iwtween  the  exact  loading  and  the  substitute  loading; 
the  latter  was  of  course  not  intended  for  use  in  finding 
end  reactions  for  Cooper’s  loading — neither  were  Dr, 
Steinman’s  curves,  as  the  end  reactions  are  given  in  a 
separate  table.  Neither  is  it  my  intention  to  propose 
the  8500  lb.  per  100  ft.  followed  by  6500  lb.  as  a  sub¬ 
stitute  for  all  cases. 

In  a  640-ft.  two-hinged  arch,  the  writer  has  u.sed 
0000  lb.  for  110  ft.,  followed  by  7000  lb.  as  a  substitute 
for  E  70,  which  would  correspond  to  8350  lb.  for  110  ft. 
for  65. 

The  method  saves  a  considerable  amount  of  time  in 
reading  curved  influence  lines. 

4.  I  wish  to  mention  the  computations  for  the  actu¬ 
ally  occurring  engine  loadings  on  railroad  bridges  10 
to  20  years  old,  of  which,  on  mo.st  railroads,  there  are 
.some  of  long  span  and  many  of  shorter  span.  The  fol¬ 
lowing  practical  questions  have  frequently  to  be  ans¬ 
wered  by  the  bridge  departments,  with  short  time  avail¬ 
able  to  answer  them:  Can  these  bridges  carry  some 
new  heavy  engines  in  permanent  service  or  in  transfer 
to  some  other  railroad?  Can  they  carry  them  as  single 
engines  or  as  double-headers?  Can  they  carry  them 
followed  by  4000,  5000  or  6000  lb.  per  lineal  foot?  Can 
they  carry  them  with  or  without  speed  restrictions?  In 
such  cases  a  uniform  load  substitute  for  the  engine  and 
another  for  the  tender  will  be  found  useful  and  time¬ 
saving,  e.specially  if  influence  lines  have  been  drawn  up 
for  the  bridges  in  question, 

C.  L.  Christensen, 

Assistant  Bridge  Engineer,  Niagara  River  Bridge, 
Michigan  Central  Railroad  Company. 

Detroit,  Mich. 


More  Light  on  Fair-Compensation 
Contracts 

Sir — Your  editorial  in  the  issue  of  Dec.  26,  1918,  p. 
1156,  relative  to  fair-corn pen.sation  contracts,  is  very 
much  to  the  point,  and  suggests  the  need  for  vigorous 
action  to  secure  an  equitable  form  of  contract  for  pub¬ 
lic  works  practice.  May  I  suggest  that  such  action 
might  well  take  the  form  of  an  editorial  or  article  show¬ 
ing  how  the  cost-plus  contract  should  be  drawn  to 
guarantee  the  public  interest,  and  that  the  rule  of  equity 
requires  that  equity  must  be  done  if  it  is  to  be  invoked? 

You  state  that  this  form  of  contract  has  demonstrated 
it.self  to  the  public.  Then  why,  unless  the  demonstra¬ 
tion  has  been  unfavorable,  has  Congress  legislated  it 
out  of  existence?  Why  does  one  constantly  hear  that 
boys  of  16  and  18  are  hired  as  carpenters  at  fancy 
wages,  that  they  are  sometimes  put  to  digging  ditches, 
that  they  are  encouraged  to  take  Saturdays  off  and  work 
Sundays  at  double  pay,  that  everyone  who  ever  asked 
for  a  raise  got  it,  that  men  check  in  in  the  morning  and 
then  spend  the  day  working  somewhere  else,  and  many 
similar  tales,  all  to  the  benefit  of  the  contractor’s  per 
cent.?  There  is  a  wide-spread  belief  that  the  co.st-plus 
contract  has  enabled  many  contractors  to  get  rich  by 
deliberately  increasing  the  cost  of  the  job,  and  some¬ 


times  this  belief  rests  upon  facts  personally  known  to 
those  holding  it. 

Many  of  these  things  are  petty,  most  of  them  can  be 
explained  by  the  emergency  of  war  and  are  not  the 
deliberate  act  of  the  contractor,  but  if  this  form  of  con¬ 
tract  is  to  be  restored  to  public  favor  their  recurrence 
must  be  prevented  by  the  terms  of  the  contract  itself, 
and  the  public  convinced  that  such  terms  are  in  such 
contracts.  Any  other  action  by  associated  contractors 
will  be  regarded  by  the  public  as  actuated  by  selfish,  if 
not  dishonest,  motives  and  will  fail  to  restore  such 
contracts  to  public  favor.  H.  E.  Phelps, 

Assistant  Sanitary  Engineer, 
United  States  Public  Health  Service. 

Petersburg,  Va. 


Repair  Heaved  Brick  Pavement  at 
Oak  Park,  Illinois 

Sir — During  1917,  three-quarters  of  a  mile  of  brick 
pavement  was  laid  at  Oak  Park,  Ill.  The  specifications 
were  drawn  for  the  monolithic  type.  After  4  mile  had 
been  laid  according  to  this  method,  permission  was 
given  to  lay  the  remainder  according  to  standard  speci¬ 
fications  for  the  cement-sand-bed  type.  One-half  mile 
of  the  latter  type  was  laid  in  1918.  Expansion  joints 
g  in.  wide  were  provided  at  the  curbs,  and  a  prepared 


concrete  base  crushed  and  brick  loosened  from 

CEMENT-SAND  BED  BY  HEAVE 


asphalt  filler  was  used.  In  the  cement-sand-bed  type, 
a  1-in.  bed  of  1 :  4  cement  and  torpedo  sand  was  used. 

During  the  winter  of  1917-18,  the  monolithic  pave¬ 
ment  developed  several  longitudinal  cracks,  some  of 
which  were  150  to  200  ft.  long.  All  of  these  cracks  ap¬ 
peared  on  or  near  the  center  line  of  the  pavement.  Fine 
tran.sverse  cracks  were  noticeable  in  pavements  of  both 
types  early  last  spring. 

When  the  first  warm  weather  came  in  the  summer, 
the  upheaval  shown  in  the  view  occurred  at  the  joint  be¬ 
tween  a  brick  pavement  of  the  cement-sand-bed  type  and 
an  a.sphaltic  concrete  pavement  on  a  6-in.  concrete  base. 
The  brick  pavement  which  caused  this  “heave”  was  laid 
in  the  fall  of  1917,  average  temperature  about  40®  F 
The  heave  at  this  joint  reached  a  maximum  of  about  5 
in,  above  the  normal  surface  of  the  pavement.  Heavy 
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traffic  was  also  destroy intf  the  jtrout  filler  between  the 
bricks  for  a  distance  of  about  2  ft.  from  the  joint. 

Itivestitration  showed  that  the  concrete  l^eneath  the 
u.sphaltic  concrete  pavement  was  pushed  up  and  shat¬ 
tered  by  the  e.xpansion  of  the  brick  wearing  surface. 
The  grout-filled  brick  expanded  indejHjndently  of  the 
ba.se.  It  was  found  that  the  brick  had  pulled  away  from 
the  ba.se.  and  in  some  cases  from  the  cement-.sand  bed. 

No  great  difficulty  was  encountered  in  breaking 
ihrough  the  concrete  under  the  bituminous  pavement,  as 
the  Ixuid  was  completely  destroyed.  The  concrete  be¬ 
neath  the  brick  was  found  to  be  intact.  The  fact  that 
the  base  under  the  bituminous  pavement  w'as  destroyed, 
while  that  under  the  brick  remained  whole,  may  be  ex- 
plaiiuxl  by  the  fact  thsit  the  subgrade  V)eneath  the  a.s- 
phaltic  concrete  pavement  is  3  in.  above  that  under  the 
brick  pavement.  Because  the  brick  pavement  w’ith  its 
ba.se  was  the  .stronger  structure,  the  weaker  one  gave 
way. 

The  contractor  who  laid  the  brick  pavement  was  in¬ 
structed  to  make  repairs  as  follows:  (1)  Remove  the 
pavement  and  base  on  both  sides  of  the  joint,  back  as 
far  as  there  was  evidence  of  any  di.sturbance;  (2)  in¬ 
stead  of  relaying  the  concrete  base,  lay  a  bituminous 
concrete  base,  similar  to  “closed  binder”;  (3)  relay 
both  brick  and  asphaltic  wearing  courses  on  this  new 
foundation;  (4)  Fill  spaces  between  bricks  with  some 
first H'la.ss  bituminous  paving  filler. 

After  the  exjwrience  of  two  sea.sons  with  brick  pave¬ 
ments  of  the  two  types  mentioned,  we  have  decided  to 
aliandon  both  and  specify  an  asphalt  or  pitch  mastic 
b.-d  and  asphalt  filler  for  all  brick  pavements  on  concrete 
l»a.se. 

The  writer  cannot  help  but  emphasize  again  the 
necessity  of  having  a  dry  subgrade  when  paving  founda¬ 
tions  are  laid,  and  the  all-important  need  of  provid¬ 
ing  real  drainage  beneath  pavements.  General  paving 
practice  does  not  consider  the  drainage  question  as  it 
must  be  considered  in  order  to  have  good  pavements. 
It  seems  that  any  initial  saving  made  by  the  present 
methods  of  construction  is  in  reality  false  economy. 

H.  W.  Skidmore, 

(.'onstruction  Engineer,  Public  Works  Department. 

Oak  Park.  Ill. 


Further  Tests  on  Time  of  Mixing  Concrete 

Sir — 1  W’as  much  interested  in  your  editorial  in  the 
is.sue  of  Nov.  28,  p.  966,  under  the  heading  “Min¬ 

ute  Mix  Justified  by  Extensive  Tests.”  In  that  con¬ 
nection,  I  am  handing  you  herewith  the  results  of  some 
experiments,  which — although  not  extensive  enough  to 
be  conclusive — point,  1  think,  in  the  direction  of  the 
truth. 

It  was  my  privilege  to  be  employed  as  engineer  of 
tests  on  one  of  the  large  Government  projects  la.st 
summer,  and  I  carried  out,  rather  hastily,  some  experi¬ 
ments  along  this  line,  incidental  to  routine  testing.  The 
stimulus  for  my  investigation  was  the  “batch-a-minute” 
slogan  of  the  manufacturers  of  which  you  speak,  and  a 
•  px’ification  of  one  of  our  larger  railroads  which  re- 
(luires  that  “after  all  the  ingredients  are  in  the  mixer 
the  drum  shall  be  given  four  complete  revolutions  before 
discharging.” 

There  were  in  use  on  the  job  more  than  50  mixers. 
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representing  all  the  well  known  makes.  The  aggregat*  - 
in  use  were  crushed  limestone,  river  gravel,  bank  gra\i  i 
river  sand,  bank  .sand  and  limestone  .screenings.  In  *.,,1,' 
nection  wihh  the  routine  te.sting,  full  notes  were  kept 
regarding  the  field  conditions,  the  consistency  of  the 
concrete,  the  length  of  the  period  of  mixing,  the  size 
and  kind  of  mixer,  and  the  proportions  of  the  mixture 
A  wide  va-iation  was  found  in  the  compressive  strength 
of  the  concrete,  and  when  an  attempt  was  made  to  groui) 
the  results  so  that  a  study  could  be  made  of  the  effect  of 
the  time  of  mixing,  no  conclusions  could  be  drawn  be- 
cau.se  of  the  great  diversity  of  elements  in  each  group. 
It  would  be  obviously  unfair  to  compare,  for  instance,  a 
sloppy  concrete  made  with  bank  gravel  and  limestone 
.screenings  with  a  concrete  of  normal  consistency,  us¬ 
ing  crushed  limestone  and  river  .sand  as  aggregate. 

Accordingly,  near  the' clo.se  of  the  work  a  series  of  ex¬ 
periments  was  undertaken,  using  the  same  aggregate 
in  each  of  six  different  mixers,  representing  two  distinct 
types.  Particular  care  was  exercised  to  secure  the  same 
consistency,  as  nearly  as  could  be  judged.  There  was  no 
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Four  batches  v/ere  made  with  each 

mixer,  one 

each  at 

four  turns,  eight  turns,  12  turns  and  16  turns  of  the 
mixer.  From  each  batch  six  6-in.  cubes  were  made, 
three  of  which  were  tested  in  seven  days  and  three  in 
14  days.  The  specimens  were  stored  in  wet  sand  in  the 
interval  between  making  and  testing.  The  results  are 
summarized  in  the  accompanying  table. 

As  an  explanation  of  the  above  reference  to  types, 
it  may  be  said  that  mixers  may  be  classified,  according 
to  the  construction  in  the  drum,  into  two  well  defined 
types:  Those  w’ith  buckets  which  carry  the  concrete 
up  near  to  the  top  and  then  drop  it,  and  those  without 
buckets.  In  all  of  them  the  arrangement  of  vanes  and 
buckets  varies  somewhat,  but  the  bucket  is  the  principal 
distingui.shing  feature. 

Mixers  2,  3  and  6  are  of  one  type,  and  1,  4  and  5  are 
of  the  other,  although  No.  1  is  on  the  borderland  be- 
tw’een  the  two,  having  some  of  the  features  of  both. 
Attention  is  called  to  the  results  of  the  tests  on  mixers 
2  and  3.  Both  produced  better  concrete  at  four  turns 
and  eight  turns  than  at  12  turns  and  16  turns.  The 
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cause  of  this  cannot  be  ascertained  from  the  data  at 
hand,  but  it  is  significant  that  such  excellent  concrete 
was  produced  in  such  a  brief  period  of  mixing. 

I  am  of  the  opinion  that  the  ability  to  produce  good 
concrete  in  a  brief  period  of  time  depends  a  good  deal 
on  the  construction  of  the  mixer.  It  is  unwise  to  claim 
much  on  the  evidence  of  a  few  experiments.  Neverthe¬ 
less,  it  seems  to  me  that  this  point  deserves  the  careful 
consideration  of  engineers  and  manufacturers,  and  more 
careful  and  more  nearly  complete  experimental  data. 

University  of  Kansas,  Lawrence.  J.  O.  Jones. 


What  Is  A  RiKht-Hand  Door? 

Sir — There  seems  to  be  a  diflFerence  in  opinion  as  to 
the  definition  of  right-  and  left-hand  doors.  Can  you 
quote  any  authority  which  will  settle  the  question? 

The  writer  has  always  been  guided  by  the  following 
definition : 

“The  hand  of  a  door  is  determined  from  the  stop  side. 
If  the  butts  are  on  the  right-hand  side,  it  is  a  right- 
hand  door.  If  the  butts  are  on  the  left-hand  side,  it  is  a 
left-hand  door.”  H.  L.  Conrad, 

South  Bend,  Ind.  Engineer,  H.  G.  Christman  Co. 


A  Hint  to  Engineer  Employers 

Sir — Referring  to  “Positions  Vacant”;  You  might 
drop  a  hint  to  the  Illinois  Highway  Department  to  the 
effect  that  if  it  needs  civil  engineers  competent  to  make 
surveys,  prepare  plans  and  supervise  construction,  it 
will  have  to  offer  more  than  $100  to  $140  per  month. 
Trolley  conductors  and  motormen  get  $5  and  over  per 
day,  time  and  a  half  for  overtime  and  double  time  for 
Sunday  work.  It  takes  about  a  week  to  qualify  for  a 
conductor  or  motorman,  while  an  engineer  has  to  spend 
four  years  in  a  college  or  university  and  about  $3600. 

Why  Engineering  News-Record  should  continue  to 
publish  such  ridiculous  advertisements  is  more  than 
one  can  understand.  Your  editorial  utterances  and  ad¬ 
vertising  columns  do  not  seem  to  agree. 

There  are  secretaries  of  our  national  engineering 
.societie.s,  engineering  foundations  and  councils  wno 
draw  salaries  of  $10,000  or  more  per  annum — four  or 
five  times  as  much  as  the  average  civil  engineer  gets. 
They  enjoy  two  or  three  months’  vacation  every  year, 
and  do  nothing  but  write  letters,  reports  and  resolu¬ 
tions,  which  in  the  end  amount  to  nothing.  And  we 
are  fools  enough  to  continue  paying  our  dues.  Can 
you  explain  it?  M.  Am.  Soc.  C.  E. 


Engineers  and  Draftsmen  Are  Organizing 

Sir — Referring  to  the  letter  in  your  issue  of  Dec.  26, 
p.  1192,  by  A.  F.  Barnes,  dean  of  engineering.  State 
College  of  New  Mexico,  relative  to  the  low  salaries  paid 
by  the  Government  to  engineers,  and  the  necessity  for 
an  organization  of  engineers  to  promote  economics,  I 
take  this  means  cf  informing  Mr.  Barnes  and  all  other 
engineers  that  there  is  now  in  the  course  of  formation 
a  union  of  engineers  and  draftsmen,  throughout  the 
United  States,  which  is  affiliated  with  the  American 
Federation  of  Labor. 

It  is  the  object  of  the  organization  to  promote  the 


general  welfare  of  all  engineers  and  draftsmen,  and 
particularly  those  in  the  Government  service,  who  have 
been  shamefully  neglected  for  many  years  past;  even  at 
this  time  they  are  compelled  to  make  a  desperate  fight 
in  order  to  put  in  effect  the  wage  adjustment  of  the 
War  Labor  Board. 

As  stated  by  Mr.  Barnes,  the  engineers  and  drafts¬ 
men  have  spent  their  every  effort  for  the  successful  con¬ 
clusion  of  the  war,  and  in  return  have  not  received  the 
slightest  consideration  from  the  Government.  The  other 
trades  have  forged  ahead,  raising  their  wages,  better¬ 
ing  their  working  conditions  through  the  influence  of 
organization,  but  the  engineers,  mainly  on  account  of 
lack  of  organization,  have  lagged  behind.  It  is  their  in¬ 
tention,  however,  to  make  the  influence  of  their  organ¬ 
ization  felt,  and  for  the  information  of  any  who  may 
be  interested,  I  solicit  their  correspondence. 

This  may  be  intere.sting  information  not  only  to  Mr. 
Barnes  but  also  to  all  engineers  and  draftsmen  through¬ 
out  the  country.  I  know  of  no  better  means  of  putting 
it  before  them  than  through  the  columns  of  your  paper. 

R.  N.  Atherton,  M.  E., 

Vice  President,  Washington  Society  of  Draftsmen. 

Ordnance  Department,  Washington,  D.  C.,  Navy  Yard. 


I-Beams  Retain  Marks  Thirty  Years 

Sir — The  photograph  here  reproduced  shows  I-beams 
removed  in  November,  1918,  from  the  Woodcliff  reser¬ 
voir,  Woodcliff,  N.  J.  These  beams  were  u.sed  in  the  con¬ 
struction  of  bridges  built  by  the  County  of  Bergen  ap¬ 
proximately  25  or  30  years  ago.  They  were  abandoned 
when  the  area  was  converted  into  a  storage  reservoir 
by  the  Hackensack  Water  Co.,  in  1905.  Since  then 


MARKS  ON  BEAMS  VISIBLE  AFTER  THIRTY  YEARS 


there  have  been  two  occasions  when  the  reservoir  has 
been  drawn  down  so  that  the  I-beams  were  exposed;  in 
one  case  for  a  period  of  about  30  days  and  in  the  second 
case  about  six  weeks.  Other  than  the  two  periods 
mentioned,  the  I-beams  have  been  constantly  under 
w’ater.  The  beams  were  incased  by  brick  arches,  and 
when  they  were  removed,  it  was  noted  that  the  paint 
was  still  on  the  surfaces  of  the  beams  where  they  had 
come  in  contact  with  the  masonry.  It  was  further  noted 
that  the  white  pointed  figures,  denoting  lengths,  were 
still  visible  in  a  great  many  cases.  R.  P.  McClaye, 
Hackensack,  N.  J.  County  Engineer. 


Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Single  Air  Header  Supplies  Eleven  Drills 

ONE  3-in.  air  hose  was  made  to  .supply  eleven  drills, 
in  .shaft  sinking,  by  feetling  to  the  suspended  metal 
“header”  hung  from  a  cable  in  the  center  of  the  shaft 
ju.st  above  the  bottom  being  drilled.  Eleven  14-ft.  hose 
lines  led  off  from  the  bottom  of  the  header.  There  was 
al.so  one  connection  for  a  blowpipe.  Eleven  drills  were 
operated  and  two  drills  were  kept  as  spares.  When  all 
was  in  readiness  for  blasting,  the  header  and  hose  were 
hoisted  out  of  danger,  and  were  lowered  again  when 
drilling  was  resumed.  A  round  of  45  holes,  averaging 
8  ft.,  were  drilled  in  to  3  hours.  The  11  x  21-ft. 
shaft  w’as  sunk  for  the  Seneca  Mining  Co.,  Mohawk, 
Mich. 


Projfress  Chart  for  Recording  Preparation 
of  Construction  Plans 

HE  progress  of  every  drawing  required  for  the  con- 
.struction  work  of  the  Detroit  Edison  Co.  is  recorded 
on  81  X  11-in.  cards  of  the  type  shown  by  the  illustra¬ 
tion.  For  small  jobs,  one  card  is  used,  but  for  larger 
jobs  as  many  cards  are  made  out  as  there  are  important 
divisions  of  the  work.  In  the  illustration,  a  number  of 
drawings  from  different  cards  are  entered,  to  show 
the  variety  of  records  possible. 

All  the  drawings  to  be  made  are  entered  on  the  card 
with  the  other  information,  as  .shown.  The  date  on 
which  each  drawing  is  wanted  is  also  shown,  and  a 


dotted  line  shows  the  progress  that  should  be  made  to 
complete  it  in  the  required  time.  The  actual  progress 
made  is  shown  by  a  full  line  for  each  drawing,  while 
at  the  bottom  of  the  card  a  curve  on  a  larger  vertical 
scale  shows  the  progress  for  the  entire  job. 

Watching  these  curves,  one  can  readily  see  which 
drawings  are  progressing  properly  and  which  are  being 
held  up,  for  when  a  horizontal  line  appears  it  signifies 
that  work  has  stopped.  The  reason  is  entered  on  the 
back  of  the  card,  where  there  is  also  a  place  to  note  all 
changes  made  that  retard  completion;  also  any  in¬ 
formation  that  is  es.sential  before  the  drawings  can 
proceed  is  noted  in  a  place  for  that  purpose. 

When  a  change  is  made,  which  is  not  an  uncommon 
occurrence,  the  curve  drops  in  proportion  to  the  extent 
of  the  change.  The  back  of  the  card  also  contains  the 
order  for  the  work  in  full  and  a  list  of  all  the  bills  of 
material,  which  are  entered  as  they  are  completed.  This 
is  of  great  a.ssistance  in  determining  if  everj’thing  has 
been  ordered  for  the  job.  It  can  be  seen  that  the  card 
becomes  a  reference  card  after  the  office  work  is  com¬ 
pleted  and  its  function  as  a  progress  record  is  done. 

When  the  drawing  is  completed  and  leaves  the  draft¬ 
ing  room,  a  circle  is  placed  at  the  end  of  the  curve,  as 
shown.  In  case  revisions  are  made  after  the  drawing 
has  been  completed,  they  are  indicated  as  shown  for 
drawings  “6  C  2  —  94”  and  “5  S  2  —  413.”  The  draw¬ 
ings  and  the  bills  of  material,  upon  leaving  the  drafting 
room,  go  to  the  estimating  department  for  estimates 
and  work  orders.  They  then 
proceed  to  the  office  of  the 
construction  engineer  for  ap¬ 
proval,  after  which  they  are 
sent  to  the  order  department, 
where  materials  are  ordered 
and  blueprints  sent  to  the  field 
or  elsewhere,  as  the  occasion 
demands. 

It  is  necessary  that  each 
drawing  be  completed  on  time 
so  that  the  material  billed 
from  the  drawing  will  be  on 
the  job  when  it  is  needed.  A 
glance  at  drawing  “5  A  2  — 
160”  will  show  how  this  is 
done.  The  steel  sash  must  be 
ordered  many  weeks  before  it 
is  needed ;  therefore,  when  the 
plans  and  elevations  are  far 
enough  advanced  so  that  the 
number  and  size  of  the  win¬ 
dows  can  be  determined,  the 
sash  details  are  started  and 
brought  to  completion  as 
rapidly  as  possible.  The  direct 
opposite  of  this  is  shown  by 
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drawing  “5  C  2  —  96.”  These  bases  were  not  needed 
until  the  building  was  well  under  way,  so  nothing  was 
done  on  the  drawing  until  the  other  drawings  were 

completed. 

This  method  of  recording  progress  of  drawings  is 
described  by  J.  C.  Thornton  in  the  Synchroscope  for 
January,  1919. 

Formwork  Easily  Stripped  by  Use  of 
Special  Corner  Detail 

By  L.  Kopczynski 

W’ilmiiiKton,  X.  C. 

There  has  always  been  .some  trouble  in  stripping 
of  forms  in  reinforced-concrete  work,  especially  in 
angles  which  become  wedged  tightly.  The  sketch  is 
self-explanatory.  All  the  pieces  are  milled;  no  hand¬ 
work  fitting  is  necessary.  Using  a  gage  for  holding 
the  corner,  it  can  easily  be 
1  assembled  by  one  man,  and 

the  forms  will  be  made 
rigid  and  strong  by  nailing 
the  corner  cleat,  if  possible, 
with  double-headed  nails.  The 
removal  of  this  cleat  will  allow 
the  wedge  to  be  driven  out, 
and  the  forms  are  easily 
stripped.  This  appliance  is 
called  “Kop’s  Corner,”  and  I 
would  be  pleased  if  the  con- 
STRIPPING  EASY  tractors  w’ould  introduce  it  in 
their  work  by  that  name,  as 
it  is  cheap  and  no  royalty  is  involved.  It  saves  material 
and  labor — also  the  religion  of  the  strippers.  The  cor¬ 
ner  can  be  elaborated,  made  as  shown  in  the  sketch, 
or  rounded  off,  or  given  any  form  desired. 


Ample  Clearance  on  Scaffold  Runways 
Saves  Working  Time 

AKING  scaffold  runways  around  the  hull  of  ample 
width  is  an  important  detail  in  good  shipyard 
management,  says  a  shipbuilder  who  had  occasion 
to  work  in  various  shipyards  last  summer.  The  run¬ 
ways  should  be  wide  enough  to  let  the  men  passing  along 
clear  the  men  working  on  the  side  of  the  ship.  In  one 
or  two  yards  the  walks  are  so  narrow  that  men  coming 
up  the  stairways  and  going  along  a  runway  are  bound  to 
interfere  with  the  work  of  reaming  and  riveting  gangs. 
Such  an  encounter  means  that  both  parties  lose  time. 
In  addition  to  the  waste  of  labor  expense,  the  progress 
of  the  ship  is  delayed,  which  means  a  distinct  addi¬ 
tional  expense  item. 

At  one  yard  the  rule  was  made,  in  the  initial  design 
of  the  scaffolding  and  the  layout  of  berth  space  to  ac¬ 
commodate  it,  to  provide  for  three  10-in.  planks  as 
minimum  runway  width  on  the  overhang  of  the  scaffold 
ledges.  This  is  by  no  means  ample  provision,  says  the 
.shipbuilder,  but  it  is  va.stly  better  than  an  arrangement 
that  provides  for  only  two  planks. 

In  details  of  this  kind  it  is  easy  to  lose  a  large  part 
of  the  gain  in  working  efficiency  secured  through  well 
studied  plant  layout  and  good  equipment.  Failure  to 
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provide  proper  runway  capacity  can  only  be  attributed 
to  lack  of  care,  because  there  is  no  advantage  in  com¬ 
pactness  of  scaffolding  in  itself. 


Caisson  Chambers  Concreted  in  Sections 

SSURANCE  that  the  concrete  seal  would  fill  clo.sely 
all  corners  was  sought  by  concreting  the  working 
chambers  of  the  large  pneumatic  caissons  of  the  Me¬ 
tropolis  bridge  in  four  sections. 

These  caisson  chambers  varied  in  size  from  80  x  47 
ft.  to  110  X  60  ft.  Ordinarily,  in  filling  such  chambers 
there  is  a  doubt  whether  the  concrete  has  penetrated 
to  the  farthest  corners  of  the  caissons,  after  they  have 
been  filled  to  such  an  extent  that  men  cannot  work  in 
them.  To  relieve  this  doubt  at  Metropolis,  bulkheads 
were  built  across  the  working  chambers  so  as  to  divide 
them  into  four  sections  each.  The  two  end  .sections  were 
concreted  first.  Then  holes  were  bored  through  the 
bulkheads  to  determine  whether  at  any  point  cavities 
existed  in  the  concrete  filling.  One  of  the  middle  sec¬ 
tions  was  then  concreted  and  te.sted  for  solidity. 

Finally,  the  last  section  was  concreted.  This  .section 
could  not,  of  course,  be  tested  as  were  the  others,  but 
its  small  size  decreased  the  chances  that  the  concrete 
would  not  flow  to  all  parts. 

According  to  G.  A.  Haggander,  bridge  engineer  of  the 
Chicago,  Burlington  &  Quincy  R.R.,  the  sectional 
method  of  sealing  the  caissons  probably  presented  no 
construction  advantage  such  as  reducing  cost  of  plant 
or  amount  of  labor,  but  it  did  enable  the  engineers  to 
ascertain  with  certainty  whether  the  chamber  had  been 
solidly  concreted. 


Safety  Feet  for  Ladders  Made  With 
Rubber  Pump  Valves 

Ladders  to  be  used  on  concrete  or  metal  floors  can 
be  made  safe  from  slipping  by  fitting  them  with 
rubber  feet,  as  indicated  by  the  accompanying  sketches. 
In  this  particular  case  soft  rubber  pump  valves  were 
utilized,  but  any  flat  pieces  of  soft  rubber  about  i  in. 
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thick  will  serve  as  well.  The  rubber  is  fastened,  with 
countersunk  bolts,  to  steel  plates  fitted  with  swivel  con 
nections  for  the  ladder  feet.  A  hole  in  the  center  of  this 
rubber  shoe  acts  as  a  vacuum  cup,  sealing  the  shoe  to 
wet  floors.  W.  H.  MacMahon,  safety  inspector.  Republic 
Iron  &  Steel  Co.,  Gilbert,  Minn.,  describes  this  device 
in  Engineering  and  Mining  Journal. 


News  of  the  Week 


New  York,  January  23,  1919 


Committee  to  Revise  Federal 
Shipbuildinfj:  Pro^^ram 

Five  Shipping  Men  and  Two  Officials 
from  Fleet  t'orporation  to  Ex* 
amine  Present  Plans 

The  United  States  Shippin^r  Board 
has  announced  the  personnel  of  the 
committee  to  examine  the  building; 
plans  of  the  Emerjrency  Fleet  Corpora¬ 
tion,  with  a  view  to  such  revision  as 
mitrht  be  wise  in  view  of  the  altered 
international  situation. 

This  committee  is  to  consist  of  J.  A. 
Farrell,  president  of  the  United  Statt's 
Steel  Corporation;  P.  A.  S.  F’ranklin, 
president  of  the  International  Mercan¬ 
tile  Marine  Co.;  Georjfe  S.  Dearborn, 
president  of  the  American-Hawaiian 
Steamship  Co.;  H.  H.  Raymond,  presi¬ 
dent  and  general  manajrer  of  the  Mal¬ 
lory  Steamship  Co.,  and  F.  D.  M. 
Strachan,  president  of  Strachan  Ship- 
pin^c  Corporation.  In  addition  to  the 
forejroinp,  Charles  Piez,  director  gen- 
eral  of  the  Emergency  Fleet  Corpora¬ 
tion,  and  John  H.  Rosseti*r,  director  of 
operations  of  the  United  States  Ship¬ 
ping  Board,  will  be  ex  officio  members 
of  the  committee.  Of  these,  Mr.  Dear¬ 
born  and  Mr.  Raymond  are  the  nomi¬ 
nees  of  the  American  Steamship  Asso¬ 
ciation,  which  was  asked  to  desifrnate 
two  of  its  members  for  places  on  the 
committee. 

New  Qiiestions  Arising 

Until  hositilities  ceased  the  purpose 
arul  effort  of  the  h'liH't  Corporation  was 
to  produce  useful  tonnane  in  the  larg¬ 
est  possible  quantity  to  keep  pace  with 
the  >rrowin>r  need  of  tonna(;c  as  our 
overseas  forces  increased,  and  to 
repair  the  destruction  wrought  by 
submarines.  With  the  signing  of  the 
armistice,  the  problem  of  the  Fleet  Cor¬ 
poration  took  on  a  different  aspect,  and 
the  question  now  is,  “What  revisions  of 
type  are  advisable  and  what  modifi- 
(•ations  of  plan  or  practice  can  be  un¬ 
dertaken  to  give  the  FU'et  Corporation’s 
output  of  ships  as  high  an  economic 
value  in  world  trade  as  possible?” 

The  lifting  of  the  pressure,  both  of 
need  and  time,  which  controlled  the 
Fleet  Corporation’s  decisions  during  the 
actual  continuance  of  war,  makes  it 
possible  to  give  more  consideration  to 
economic  standards,  and  the  Director 
General  and  the  other  officials  of  the 
Fleet  Corporation  have  for  many  weeks 
been  engaged  in  a  thorough  examina¬ 
tion  of  the  corporation’s  building  plans, 
and  have  themselves  developed  some  im¬ 
portant  suggestions.  It  is  to  test  these 
proposed  alterations  of  program  that 
the  committee  above  named  has  been 
appointed. 
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For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment: 

Engineering  Societies  Em¬ 
ployment  Bureau;  Walter  V. 
Brown,  secretary,  29  West  39th 
St.,  New  York  City. 

Division  of  Engineering, 
United  States  Employment 
Service;  A.  H.  Krom,  director, 
29  South  La  Salle  St.,  Chi¬ 
cago,  III. 

Professional  and  Special  Sec¬ 
tion,  United  States  b^mployment 
Service;  George  W.  Kirchwey, 
state  director,  16  East  42nd  St., 
New  York  City. 


Bill  Provides  for  Federal 
Public  Works 

Senator  Kenyon,  of  Iowa,  chairman 
of  the  Senate  committee  to  investigate 
labor  conditions,  has  introduced  a  bill 
appropriating  $100,000,000  for  expend¬ 
iture  on  public  works.  It  would  create 
an  agency  known  as  the  United  States 
Emergency  Public  Works  Board  to 
supervise  expenditure  of  the  fund  and 
to  have  general  charge  of  Federal, 
state  and  municipal  developments  to 
check  unemployment. 

Besides  the  $100,000,000  emergency 
fund  Senator  Kenyon  proposes  to  au¬ 
thorize  advances  by  the  War  Finance 
Corporation  to  the  extent  of  $300,- 
000,000,  upon  approval  of  the  Federal 
board,  for  public  works  certified  to  be 
necessary  by  the  Secretary  of  Labor  to 
prevent  unemployment. 


Kansas  Good  Roads  Association 
Favors  $60,000,000  Bond  Issue 

At  a  recent  meeting  in  Topeka  the 
Kansas  Good  Roads  Association  started 
a  campaign  to  have  the  coming  legis¬ 
lature  submit  a  constitutional  amend¬ 
ment  at  the  next  election  that  will  per¬ 
mit  the  state  to  aid  in  good  roads  con¬ 
struction,  and  also  to  submit  a  bond 
issue  for  $60,000,000  to  provide  for 
this  aid. 

A  system  of  5000  miles  of  hard-sur¬ 
face  highways,  which  will  connect 
every  county  seat  and  market  center 
in  the  state,  is  planned.  To  help  finance 
the  system,  it  is  proposed  to  change  the 
motor-car  registraticn  and  license  law, 
from  one  based  upon  a  fiat  fee  of  $5  per 
year,  to  one  based  on  the  horsepower 
of  the  car,  the  revenue  to  be  utilized 
to  pay  the  interest  and  principal. 


Tariff  Commission  Favor.s 
Free  Zones 

Urges  Immediate  Congressional  Actitm 
Permitting  Their  Creation.  To 
Foster  Foreign  Trade 

Free  ports  or  zones  should  be  per 
mitted  in  the  United  States,  in  tlu' 
opinion  of  the  United  States  Taritr 
Commission,  which  has  just  made  an  ex¬ 
haustive  report  on  the  subject  to  the 
Committee  on  Commerce  of  the  Unib'd 
States  Senate.  The  legislation  whicli 
it  recommends — a  revision,  in  part,  of 
two  bills  now  before  Congress — is 
merely  permissive  in  character.  It 
leaves  the  initiative  to  the  locality  and 
puts  upon  it  all  risks  and  responsibili¬ 
ties.  Each  state  or  political  subdivision 
thereof  is  permitted  to  establish  and 
equip  at  its  own  expense  a  zone  where 
in  foreign  merchandise  may  be  entered 
free  of  duty. 

As  defined  by  the  report,  a  frw*  zone 
is  “an  isolated,  inclosed  and  policed 
urea  in  or  adjacent  to  a  port  of  entry, 
without  resident  population,  furnished 
with  the  necessary  facilities  for  lading 
and  unlading,  for  supplying  fuel  and 
ship  stores,  for  storing  goods  and  for 
reshipping  them  by  land  and  water;  an 
area  within  which  goods  may  bo  landed, 
stored,  mixed,  blended,  repacked,  manu¬ 
factured,  and  reshipped  without  pay¬ 
ment  of  duty  and  without  the  interven¬ 
tion  of  customs  officials.  It  is  subject 
equally  with  adjacent  regions  to  all 
the  laws  relating  to  public  health,  ves¬ 
sel  inspection,  postal  service,  labor  con¬ 
ditions,  immigration,  and,  indeed,  every¬ 
thing  except  the  customs.”  The  purpose 
of  the  free  zone  is  to  encourage  and 
expedite  that  part  of  a  nation’s  foreign 
trade  which  its  Government  wishes  to 
free  from  the  restrictions  necessitated 
by  customs  duties.  It  aims  to  foster 
the  dealing  in  foreign  goods  that  are 
imported,  not  for  domestic  consumption 
but  for  reexport  to  foreign  markets  and 
for  conditioning  or  for  combining  with 
domestic  products  previous  to  export. 

At  present  the  only  provisions  to 
take  care  of  such  reexporting  lie  in  the 
bended  warehouse,  the  bonded  manufac¬ 
turing  warehouse  and  the  drawback 
system.  None  of  these,  in  the  opinion 
of  the  commission,  is  adequate  to  foster 
the  foreign  reexport  trade  which  is  now 
necessary  to  this  country.  All  three  are 
cumbersome  in  their  operation  and  lim¬ 
ited  in  their  application.  In  the  opinion 
of  the  commission,  the  business  proper 
to  a  free  zone  consists  in  receiving  and 
manipulating  the  foreign  products  and 
reshipping  them  in  the  direction  and  at 
the  time  to  take  advantage  of  the  best 
foreign  markets.  This  is  not  only  a 
profitable  business,  but  is  also  becoming 
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a  necessary  business  m  our  industrial 
prowth,  for,  however  wide  the  ranpe  of 


■roods  we  produce  and  however  effective 
our  methods  of  production,  we  can  sell 
(ur  products  to  best  advantajre  only 
when  the  purchasers  are  able  to  pay  for 
tM  m  with  products  of  their  own.  If  we 
do  not  accept  their  products  they  must 
Mdl  them  in  some  third  country  and 
transfer  *^0  us  the  credits  that  they  thus 
aciiuire  —  unless,  indeed,  they  forejfo 
buyinjr  our  goods  at  all  and  make  their 
purchases  in  the  country  where  they 
make  their  sales. 

Transshipment  trade  in  the  United 
States  has  been  steadily  declining  since 
the  banner  days  of  American  shipping, 
hut  the  present  conditions  are  very 
favorable  to  its  revival.  In  the  opinion 
of  the  commission,  however,  the  burden 
of  the  free  port  or  zone  must  lie  upon 
the  locality  which  desires  it,  and  the 
only  function  of  the  Federal  Govern¬ 
ment  is  to  provide  laws  whereby  the 
zone  may  be  operated. 

The  report  details  under  the  follow¬ 
ing  heads  the  advantages  to  be  expected 
from  the  free  zone  system :  The  simpli¬ 
fication  of  entry  and  clearance,  the 
equalization  of  the  inbound  and  out¬ 
bound  traffic,  the  facilitation  of  deal¬ 
ings  in  foreign  products,  the  stimulation 
of  certain  branches  of  manufacturing 
and  the  stabilization  of  transshipment 
trade  under  varying  tariff  policies. 
The  commission  feels  sure,  after  a 
lengthy  study  of  the  theory  of  the  sub¬ 
ject — amplified  by  hearings  in  many  of 
the  ports  of  the  country  and  the  study 
of  the  answers  to  questionnaires  sent 
out  to  merchants  and  shippers — that 
the  time  is  now  ripe  for  the  develop¬ 
ment  in  the  United  States  of  this  type 
of  port,  which  has  already  proved  suc¬ 
cessful  in  several  European  cities, 
nctably  Copenhagen,  and  Hamburg. 


Engineering  Council  Acts  on  Pub¬ 
lic  Service  Engineers’  Discharge 

Following  the  hearing  held  last 
week  on  the  dismissal  of  over  300  en¬ 
gineers  of  the  Public  Service  Commis¬ 
sion  of  New  York  City,  as  reported  in 
Engineering  News-Record  of  Jan,  16, 
p.  163,  the  Engineering  Council  Jan. 
1C  adopted  a  resolution  urging  the 
Board  of  Estimate  and  Apportionment 
of  the  city  to  reconsider  its  action. 
The  resolution  is  based  on  a  statement 
of  findings  in  which  it  is  asserted  that 
the  city’s  rapid-transit  construction 
work  will  be  seriously  hampered  and 
delayed  by  the  disruption  of  a  highly 
specialized  trained  organization  built 
up  to  carry  on  this  work;  that  the  dis¬ 
missal  of  339  men  of  the  engineering 
force  by  effect  of  the  “line  budget” 
adopted  by  the  Board  of  Estimate  Dec. 
iO  was  an  injustice  of  which  no  em¬ 
ployer  should  be  guilty;  that  the  alarm 
of  the  laboring  men  employed  on  sub¬ 
way  work  over  the  curtailment  of 
proper  engineering  inspection  and  su¬ 
pervision  is  justified  and  should  be 
heeded;  that  the  Board  of  Estimate's 
action  will  result  in  the  discharge  of 
a  considerable  body  of  labor  and  will 
prevent  the  employment  of  additional 


Little  Government  Surplus  of 
Building  Material 

Conference  Called  By  War  Industries 
Board  Shows  That  Excess  Mate¬ 
rial  Can  Be  Absorbed  Readily 


At  a  conference  called  by  Richard 
L.  Humphrey,  director  of  building 
materials,  War  Industries  Board,  at 
Washington  last  week,  it  was  an¬ 
nounced  that  little  trouble  was  antici¬ 
pated  in  disposing  of  the  Government’s 
surplus  stock  of  building  materials.  At 
the  conference  were  represented  the 
various  Government  agencies  which  had 
b(‘en  purchasing  and  using  building 
materials,  and  representatives  of  the 
building  material  War  Service  Commit¬ 
tees. 

The  subject  of  the  disposal  of  sur¬ 
plus  stock  was  thoroughly  discussed, 
and  the  following  facts  were  developed : 

1.  That  the  Government  agencies  are 
not  going  to  dispose  of  surplus  stocks 
of  building  materials  in  such  a  way  as 
to  disturb  market  condition-. 

2.  That  these  surplus  stocks  are  be¬ 
ing  rapidly  absorbed  by  redistribution 
among  the  several  Government  depart¬ 
ments  so  that  the  greater  portion  of 
these  materials  will  be  thus  cared  for. 

3.  That,  with  the  exception  of  lum¬ 
ber,  the  amount  of  these  surplus  stocks 
is  very  small,  and  cannot  materially 
affect  market  conditions. 


labor  for  the  sections  for  which  con¬ 
tracts  were  to  have  been  let,  which 
action  is  contrary  to  economic  wisdom; 
that  large  loss  to  New  York  City  is 
threatened  through  claims  for  delay 
w’hich  will  arise  from  the  disruption 
of  the  engineering  force;  and  that  the 
noncompletfon  of  certain  subway  sec¬ 
tions,  preventing  operation  of  trains  in 
other  sections,  involves  a  striking  waste 
of  public  funds.  On  this  showing  the 
action  described  below  was  taken: 

“In  view  of  the  above  facts.  En¬ 
gineering  Council,  representing  the 
American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  En¬ 
gineers,  the  American  Society  of  Me¬ 
chanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers,  hav¬ 
ing  a  membership  of  over  36,000,  which 
body  is  vitally  interested  in  engineer¬ 
ing  and  is  qualified  to  speak  in  matters 
involving  the  satisfactory  direction  of 
eng;neering  work,  hereby  adopts  the 
following  resolution: 

“Resolved,  that  in  view  of  the  above 
facts,  the  Board  of  Estimate  and  Ap¬ 
portionment  be  urged  to  reconsider  at 
once  its  action  of  Dec.  30  and  to  make 
such  appropriation  as  will  enable  the 
Public  Service  Commission  to  carry_on 
with  safety  and  economy  the  rapid 
completion  of  the  subway  work,  and 
that  the  Board  of  Estimate  should 
leave  to  the  Public  Service  Commission, 
on  which  the  law  places  the  responsi¬ 
bility,  the  detailed  apportionment  of 
these  funds  in  accordance  with  a  prac¬ 
tical  schedule  to  be  prepared  by  it  and 
submitted  to  the  Board  of  Estimate  for 
its  information.” 


4.  That  the  largest  single  material 
was  lumber,  and  in  connection  with  it 
a  plan  was  unanimously  agreed  to,  and 
is  now  being  considered  by  the  industry, 
whereby  the  Government  will  in  a  suit¬ 
able  manner  dispose  of  amounts  too 
small  to  affect  the  market  in  any  way; 
where  large  amounts  are  concentraUnl 
the  disposal  will  be  maile  in  conjunction 
with  the  industry.  It  is  estimated  that 
the  total  amount  of  this  surplus  stock 
does  not  constitute  more  than  one-sixth 
of  the  normal  monthly  output  of  lum¬ 
ber  for  the  entire  country.  The  same 
plan  is  to  be  applied  to  other  building 
materials,  and  is  being  considered  by 
these  industries. 

Estimates  of  the  amount  of  ouilding 
materials  the  Government  has  on  hand 
are  given  below.  Accuracy  in  the  es¬ 
timates  is  not  possible,  but  there  is 
reason  to  believe  the  figures  do  not  con¬ 
tain  an  error  larger  than  26  per  cent.: 


I’ommodlty  Quantity 

Hrick  .  H.BIB.OOO 

Hollow  tile  .  2,235.403  pc 

I.umticr  ft  b  ni..  veneers 

and  plywood  . 350.000,000 

r’ement  .  115.523  bl.l 

I-lnie  .  77.560  bill 

Klue  linlnifs,  Iln.ft .  20.226 

Metal  I,ath.  sq  ft .  1,122.313 

W’ood  I, alb  .  2.695.000 


W’alltmard  (all  kinds)  . 

Itoofinir.  rolls  . 

ItiljldlnR  Papers,  rolls . 

Nalls,  assorted  sizes . 

Uelnforclnir  steel  . 

Sewer  pipe,  assorted  sizes, 

lln  ft . 

W'ood  shingles  . 


5.406.429 

202.208 

52.377 

159,622  kegs 
3,000  tons 


Indiana  Highway  Commission 
Law  Declared  Constitutional 

After  several  months  of  litigation, 
the  State  Highway  Commission  of  In¬ 
diana  and  the  statute  under  which  it 
operates  have  been  declared  constitu¬ 
tional  by  the  State  Suprc*me  Court. 
This  will  allow  extensive  highway  im¬ 
provements,  which  had  been  held  up 
pending  the  decision,  to  go  forward. 

The  decision  was  rendered  in  a  tax¬ 
payer’s  suit  instituted  by  Robert  M. 
House  of  Hamilton  County,  who 
averred  through  his  attorney  that  the 
law  in  its  operation  would  be  confis¬ 
catory,  in  that  it  took  money  from  him 
without  giving  him  a  return  equal  to 
that  given  to  taxpayers  living  on  the 
road  or  nearer  it  than  he.  It  was 
claimed  that  this  is  contrary  to  the 
14th  amendment  of  the  Constitution  of 
the  United  States,  which  prohibits  tak¬ 
ing  property  without  due  process  of 


It  was  argued  that  the  statute  was 
void  in  that  it  created  offices  and  pro¬ 
vided  for  the  expenditure  of  money 
not  specifically  authorized  by  the  state 
constitution.  A  lower  court  sustained 
these  contentions  and  declared  the  law 
unconstitutional,  as  reported  in  Engi¬ 
neering  News-Record  of  May  16  ,1918,  p. 
976.  Editorial  comment  upon  the  action 
of  the  state  Supreme  Court  in  taking 
a  three  months’  vacation,  further  de¬ 
laying  a  decision  on  appeal,  will  be 
found  in  Engineering  News-Record  of 
July  18,  p.  109. 

The  state  Supreme  Court  has  finally 
overruled  the  lower  court,  and,  as  a 
result  of  this  decision,  it  is  proposed 


20G 


ENGINEERING  NEWS-RECORD 


to  start  immediately  construction  on 
approximately  lliO  miles  of  main  mar¬ 
ked  hijrhway,  from  Indianapolis  to 
South  Bend,  which  is  estimated  to  cost 
13,000, 000. 

It  is  further  asserted  that  the  decis¬ 
ion  upholds  the  validity  of  acts  creat- 
injr  other  state  ofliees,  and  in  general 
indicates  that  the  Indiana  constitution 
is  a  t^uaranteein^  rather  than  a  limit¬ 
ing  instrument. 


Ohio  Good  Roads  ('on^ress  in 
Joint  Sessions 

The  second  annual  joint  convention 
of  the  Ohio  Good  Roads  Federation,  the 
Ohio  Enjtineerinjr  Society  and  the 
t'ounty  Commissioners’  Association  of 
Ohio  held  in  Columbus,  Ohio,  Jan.  14-16, 
developed  a  variety  of  topics,  but  the 
central  theme  of  all  discussions  was, 
•‘Get  Ohio  out  of  the  mud.” 

The  first  session  of  the  Ohio  Enpi- 
neerinp  Society  was  addressed  by  Pres. 
Thomas  J.  Smull,  who  reviewed  the 
work  of  the  stH'iety  for  the  past  year 
and  made  recommendations  for  the 
present  year.  Amonp  them  was  the 
further  improvement  of  the  service 
bureau  inau^rurated  by  Sec.  John 

I.aylin,  and  the  desirability  of  final  ac¬ 
tion  upon  the  question  of  licensing  en- 
flinet'rs.  C.  E.  Drayer,  of  Chicago,  dis¬ 
cussed  “Licensinn  Enpineers,”  and  as 
stated  elsewhere  a  resolution  favorinp 
lieensinp  was  passed  unanimously. 

Other  speakers  of  the  week  on  sub¬ 
jects  of  special  interest  were:  “Re¬ 
cent  Military  Achievements  with  Con¬ 
crete,”  by  A.  J.  R.  Curtiss,  Portland 
Cement  Association,  Chicapo;  “Federal 
Hiphways,”  by  H.  S.  Shirley,  secre¬ 
tary  of  the  Hiphway  Industries  Asso¬ 
ciation,  Washinpton,  D.  C.;  “Road  Im- 
lirovements  in  Ashtabula  County,”  by 
Ray  Case,  county  enpineer  of  Ashtabula 
County,  Ohio;  “Military  Enpineerinp 
with  the  American  Expeditionary  Force 
in  France,”  by  Capt.  J.  F.  Mollenkopf, 
Van  Wert,  Ohio;  “Report  of  Codifyinp 
Commission,  Ohio  Drainape  Laws,”  by 
P.  T.  Ford,  secretary  of  the  commission, 
Ottawa,  Ohio;  “Public  Utilities,”  by  the 
lion.  Beecher  W.  Waltermire,  of  the 
Ohio  Public  Utilities  Commission,  Co¬ 
lumbus,  Ohio;  “Production  and  Uses 
of  .Asphalt,”  by  William  Howe,  Texas 
Co.,  Chicapo. 

The  followinp  officers  of  the  Ohio 
Knpineerinp  Society  were  elected: 
President,  Ktt  S.  Smith,  Younpstown; 
vice-president,  Cecil  L.  Rood,  Toledo; 
secretary-treasurer,  John  Laylin,  Nor- 
.walk. 

Akron  Will  Vole  on  $3,000,000 
Sewerape  Ronds 

The  city  council  of  Akron,  Ohio, 
has  passed  a  resolution  to  submit  to 
the  voters  Mar.  4  a  proposed  bond 
issue  of  $3,000,000  for  the  construction 
of  trunk  sewers  and  to  pay  the  city’s 
part  of  the  tost  of  other  sewerape 
work.  This  is  part  of  a  sewerape  pro¬ 
pram  estimated  to  cost  $6,000,000,  ex¬ 
clusive  of  the  cost  of  sewape  treatment. 
H.  S.  Morse  is  director  of  public  service. 


Vol.  82,  No.  \ 


National  Service  Committee 
in  Washington  Office 

Knpineerinp  Council  Flstablishes 
Service  for  F^npineers — Names 
of  Members  Announced 

In  order  more  completely  to  provide 
for  united  action  upon  mutters  of  com¬ 
mon  concern  to  enpineers,  the  Enpineer¬ 
inp  Council  has  recently  orpunized  a 
National  Service  Committee  and  has 
established  an  office  in  the  national 
capital.  This  action  was  bused  upon  a 
tentative  plan  for  representation  of 
enpineers  at  Washinpton,  submitted  to 
the  council  at  a  8|H*cial  meetinp  on  Nov. 
21,  1918,  by  Philip  N,  Moore,  of  the 
American  Institute  of  Mininp  F'npi- 
neers.  (See  the  December  Proceedings 
of  the  American  Society  of  Civil  Enpi¬ 
neers.)  The  present  member  societies 
of  the  Enpineerinp  Council  are  the 
American  Society  of  Civil  FInpineers, 
the  American  Institute  of  Mininp  En¬ 
pineers,  the  American  Society  of 
Mechanical  Enpineers,  the  American 
Institute  of  Electrical  Enpineers,  the 
United  Enpineerinp  Society  and  the 
American  Society  for  Testinp  Mate¬ 
rials. 

The  Fmpinet'rinp  Council,  throuph 
this  National  Service  Committee  and 
its  Washinpton  office,  intends  to  ac¬ 
complish  the  followinp  peneral  pur¬ 
poses,  this  committee  actinp  always 
under  the  direction  of  the  council  and 
within  limitations  fixed  for  it: 

1.  To  discover  public  services  which 
may  best  be  performed  by  enpineerinp 
societies,  and,  when  desired,  to  offer  the 
proper  men  for  such  services. 

2.  To  speak  authoritatively  for  the 
Enpineerinp  Council  before  committees 
of  Conpress  and  departments  of  the 
Government  on  all  public  questions  of 
common  interest  to  enpineers,  within 
such  limitations  as  the  council  may  set 
from  time  to  time. 

3.  To  pive  promptly  wide  circulation 
amonp  enpineers  to  authentic  informa¬ 
tion  repardinp  pendinp  lepislation  and 
executive  actions  which  may  affect  the 
interests  of  enpineers  in  any  way. 

4.  To  pather  opinions  of  enpineers  on 
these  matters. 

The  F]npinecrinp  Council’s  aim  is  dis¬ 
interested  usefulness  to  the  nation  and 
the  profession — not  advocacy  of  any 
selfish  ends — by  pivinp  unbiased  in¬ 
formation  and  counsel  on  technical  mat¬ 
ters,  chiefly  when  asked.  A  modest 
start  is  beinp  made.  The  work  will  be 
enlarped  only  as  a  real  demand  for 
services  develops. 

The  members  of  the  National  Service 
Committee  have  been  chosen  so  as  to 
represent  different  parts  of  the  coun¬ 
try.  The  appointees  are  the  following: 
Chairman,  M.  0  Leiphton,  M.  Am.  Soc. 
C.  E.,  Washinpton,  D.  C.;  C.  B.  Bur¬ 
dick,  M.  Am.  Soc.  C.  E.,  Chicapo,  Ill.; 
Georpe  F.  Swain,  M. .Am.  Soc.  C.  E., 
Boston,  Mass.;  Philip  N.  Moore,  M.  A. 
I.  M.  E.,  St.  Louis,  Mo.;  L.  D.  Ricketts, 
M.  A.  I.  M.  E.,  Warren,  Arizona;  An¬ 
drew  M.  Hunt,  M.  Am.  Soc.  M.  E.,  San 
Francisco  and  New  York;  Andrew  M. 


Lockett,  M.  Am.  Soc.  M.  E.,  New  Or 
leans.  La.;  W.  C.  L.  Elgin,  M.  A  1 
E.  E.,  Philadelphia,  Penn.;  Bancroft 
Gherardi,  M.  A.  I.  E.  E.,  New  York. 

The  Washinpton  office  is  located  ;.t 
502  McLachlen  Buildinp,  10th  and  (, 
Streets. 

To  Ask  $500,000,000  for  New 
Railroad  Improvements 

Director  General  Walker  1).  Hims 
announced  Jan.  15  that  the  Railroa<l 
Administration  is  preparinp  to  ask 
Conpress  for  another  revolvinp  fund  of 
$500,000,000  to  be  used  in  financinp  tin 
propram  of  railroad  improvement  that 
is  now  being  planned  by  the  Govern¬ 
ment.  This  program  calls  for  a  total 
of  authorized  capital  expenditures  for 
the  years  1918  and  1919  of  $1,- 
627,000,000,  and  the  Director  General 
estimates  that  the  minimum  additional 
amount  in  the  budget  for  1919  must  be 
$350,000,000.  The  new  fund  would 
bring  the  total  appropriated  by  Con¬ 
press  for  the  Railroad  Administration 
up  to  $1,000,000,000. 

The  Director  General  states  that  it 
is  to  be  understood  that  none  of  this 
fund  is  to  used  to  pay  the  deficit  of 
nearly  $200,000,000  incurred  by  the  war 
emergency  operation  of  the  railroads 
in  1918.  He  distinguishes  two  functions 
of  the  Railroad  Administration  under 
Federal  control:  (1)  To  render  publi" 
service  through  operation  of  the  rail 
roads,  collecting  of  the  revenues  there¬ 
for,  and  paying  the  expenses  and  the 
rental  due  the  railroad  companies.  The 
other  function  is  to  require  that  neces¬ 
sary  permanent  improvements  be  made, 
including  purchases  of  new  equipment. 
He  believes  that  the  carrying  out  of  the 
second  function  may  call  for  the  tem¬ 
porary  use  of  a  great  deal  more  Govern¬ 
ment  money  than  is  needed  for  the  first. 

American  Railway  As.sociation  Is 
Reorganized 

The  Director  General  of  Railroads 
announces  that  during  the  period  of 
Federal  control,  in  order  to  provide  a 
responsible  channel  throuph  which  he 
may  obtain  recommendations  for  the  ad¬ 
vancement  of  railroad  practice,  the 
American  Railway  Association  wdll 
change  its  name  to  the  American  Rail¬ 
road  Association.  Its  scope  has  been 
enlarged  and  will  cover  the  former  ac¬ 
tivities  of  the  followinp  organizations: 
The  American  Railway  Association; 
American  Railway  Master  Mechanics’ 
Association;  Association  of  Railway 
Telegraph  Superintendents;  Associa¬ 
tion  of  Transportation  and  Car-Ac¬ 
counting  Officers;  Freight  Claim  Asso¬ 
ciation;  Master  Car  Builders’  Associa¬ 
tion;  Railway  Signal  Association;  and 
Railway  Storekeepers’  Association. 

The  new  organization  will  consist  oi 
five  sections:  1,  Operating;  2,  enpi¬ 
neerinp;  3,  mechanical;  4,  traffic,  and 
5,  transportation.  Railroads  under 
F'ederal  control  are  members  of  the  as¬ 
sociation  and  are  directed  to  appoint 
representatives  and  participate  in  the 
activities  of  the  association  throuph 
their  proper  officers. 
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Honor  Achievements  of  Construction  Division 

Rrilliant  Dinner  at  Washington  to  General  Marshall  and  Officers 
Marked  by  High  Enthusiasm 


To  celebrate  fittingly  the  construction 
achievements  of  the  Army  in  this 
country  during  the  war,  Brig.-Gen.  R. 
('  Marshall,  Jr.,  and  the  officers  of  the 
Construction  Division  were  entertained 
at  a  dinner  by  their  friends  at  the  New 
Willard  Hotel,  Washington,  last  Fri¬ 
day  night.  Four  hundred  and  thirty 
persons  were  present,  half  of  them  be¬ 
ing  officers  and  the  others  the  hosts  of 
the  evening.  An  elaborate  program 
had  been  prepared,  consisting  of  vaude¬ 
ville  acts  and  a  sketch,  written  and 
acted  by  officers  of  the  division,  hitting 
ctr  the  little  failings  of  their  prominent 
brother  officers  and  making  good-na¬ 
tured  fun  of  incidents  and  practices  in 
the  work  of  the  division.  The  evening 
was  notable  for  the  remarkable  en¬ 
thusiasm  and  spirit  of  fellowship  which 
prevailed  throughout  the  evening,  ex¬ 
perienced  diners-out  declaring  it  one  of 
the  most  successful  of  big  Washington 
dinners. 

The  reason  for  the  celebration  was 
well  expres.sed  by  Assistant  Secretary 
of  War  Benedict  Crowell  when  he  de¬ 
clared  that  the  Construction  Division 
“had  done  a  100%  job.”  The  toast¬ 
master,  K.  J.  Mehren,  editor  of  Engi- 
iieering  Neivs-Record,  paid  high  tribute 
to  General  Marshall  and  the  officers  of 
the  division,  declaring  their  work  to  be 
the  greatest  construction  achievement 
under  a  single  organization  in  the  his¬ 
tory  of  the  world.  He  commended  the 
vision  displayed  in  outlining  the  policy 
of  the  division,  and  attributed  the  suc¬ 
cess  of  the  work  to  the  high  character 
of  the  personnel,  to  the  decentralization 
of  authority,  and  to  the  spirit  of  fair 
dealing  with  contractors,  manufacturers 
and  labor  which  characterized  the  work 
of  the  division. 

General  Marshall,  in  acknowledging 
the  tribute  of  the  toastmaster,  gave  the 
credit  for  the  Construction  Division’s 
jvork  to  the  officers  and  men  of  his  or¬ 
ganization.  He  also  gave  full  credit 
to  the  work  of  the  manufacturers,  de¬ 
claring  that  those  who  stayed  behind 
and  produced  supplies  were  the  “unsung 
heroes  of  t!ie  war.” 

Tribute  to  the  Construction  Division 

.Mr.  Mehren  spoke  in  part  as  follows; 

“In  a  general  way  we  know  what 
the  Construction  Division  has  done,  but 
a  few  figures  will  serve  to  impress  on 
us  the  magnitude  of  the  task.  It  built 
in  90  days  16  soldier  cities,  each  for  a 
population  of  40,000  (now  increased 
to  about  50,000),  with  all  the  utilities, 
such  as  water,  sewerage,  electric  power 
and  fire  protection,  that  a  modern  city 
requires.  This  feat  remains  still  the 
greatest  single  achievement  of  our  war 
preparations.  We  had  to  have  the  can¬ 
tonments  quickly.  We  unloaded  this 
unprecedented  Job  on  the  Construction 
division  and  they  came  back  in  90  days 
v'ith  the  job  done. 

“The  work  done  by  the  division  will 


total  about  $800,000,000  in  cost,  and 
of  that  huge  sum  $400,000,000  was  spt'nt 
in  a  period  of  15  months,  a  record  for 
construction  under  a  single  organiza¬ 
tion  that  has  never  been  approximated 
in  the  history  of  the  world. 

“Needless  to  say,  the  accomplishment 
of  such  a  huge  task  economically  and 
efficiently  and  at  the  same  time  at  top 
speed  required  an  extraordinary  or¬ 
ganization  and  exceptional  vision  and 
administrative  ability  at  the  ton.  The 
organization  drew  to  itself  the  best 
brains  of  the  country  in  the  field  of 
construction,  and  those  in  charge  wisely 
gave  full  authority  to  the  men  in  the 
field. 

“With  this  type  of  personnel,  and 
this  broad-gaged  delegation  of  author¬ 
ity  from  Washington,  w'ent  a  policy, 
handed  down  from  the  top,  of  fair  deal¬ 
ing  with  the  various  contracting  and 
manufacturing  organizations  selected 
to  do  the  work  and  supply  the  mate¬ 
rials.  The  Construction  Division  has 
done  more  in  its  brief  life  to  establish 
a  fair  contract  for  Government  work 
than  have  the  contractors  themselves 
in  a  whole  generation.  The  cost-plus- 
limited-fee  contract,  as  applied  by  the 
Construction  Division,  guaranteed  jus¬ 
tice  to  the  Government  and  the  con¬ 
tractor  alike,  and  when  that  contract 
was  challenged  in  the  general  criticism 
of  cost-plus  contracts,  a  board  composed 
of  the  presidents  of  the  leading  engi¬ 
neering  societies  of  the  country  studied 
the  contract,  and  approved  it  in  the 
very  highest  terms. 

The  Division’s  Labor  Record 

“Further  evidence  of  the  spirit  of  co- 
op<>ration  and  fair  play  that  character¬ 
ized  the  work  of  the  division  is  shown 
by  its  extraordinary  labor  record. 
Though  during  its  operations  its  con¬ 
tractors  employed  400,000  men,  the 
labor  troubles  were  negligible,  all  of 
them  being  handled  by  a  staff  of  five, 
some  of  whom  had  other  duties  besides. 

“Never  has  a  body  of  engineers  and 
constructors  been  called  on  to  do  so 
tremendous  a  job.  Never  were  the 
conditions  more  unfavorable  for  suc¬ 
cess.  The  material  that  was  in  hand 
had  to  be  used,  rather  than  that  which 
was  most  suited  to  the  work,  transpor¬ 
tation  facilities  were  terribly  congested, 
labor  was  frequently  inefficient.  With 
these  bad  conditions  were  combined  the 
enormous  size  of  the  job  and  the  ter¬ 
rific  speed  with  which  every  part  of 
it  had  to  be  put  through.  Had  there 
been  in  waiting  a  fully  prepared  organ¬ 
ization,  composed  of  trained  men  who 
had  long  worked  together,  the  job  would 
have  been  hard  enough.  But  there  was 
no  organization.  Thirty  men  consti¬ 
tuted  the  available  force  in  April,  1917. 
In  a  few  months,  however,  the  big  job 
was  running  smoothly.  By  selecting 
the  ablest  construction  men  the  country 
afforded,  and  uniting  them  under  an  in¬ 


telligent,  open-minded  leadership,  it  has 
been  possible  not  merely  to  master  the 
job,  but  to  do  it  with  a  brilliance  that 
has  attracted  attention  throughout  the 
country. 

“It  is  fitting,  therefore,  that  those 
who  have  seen  the  organization  at  close 
range,  and  watched  it  expand  from,  the 
original  band  of  30  to  a  smoothly  func¬ 
tioning  organization  of  6000,  should 
join  in  a  public  tribute  to  those  who 
have  written  the  name  of  the  Construc¬ 
tion  Division  so  brilliantly  not  only  into 
the  history  of  the  war,  but  into  tho 
engineering  and  construction  annals  ol 
this  country.” 

General  Marshall’s  Reply 

General  Marshall  paid  tribute  to  his 
officers  and  the  manufacturers,  in  the 
following  words: 

“In  all  modesty,  I  now  distribute  to 
the  members  of  the  Construction  Divi¬ 
sion  here  tonight  all  of  the  kind  words 
and  the  thoughts  they  express,  which 
have  just  been  uttered.  Theirs  the 
credit,  and  to  them  must  it  be  given. 
Such  statements  as  have  just  been  made 
prove  embarrassing  to  me,  for  to  the 
success  of  this  war  there  have  been 
many  contributors. 

“Homeward  the  boys  come — and  to 
each  shipload  that  lands  at  our  ports 
there  goes  forth  the  gratitude  of  a  na¬ 
tion.  In  pictures,  in  poetry,  and  in  song 
are  their  valorous  deeds  portrayed.  It 
is  their  just  due.  I  do  not  in  the  least 
detract  from  the  value  of  their  brav¬ 
ery  when  I  tell  you  of  another  hero. 

“The  unsung  hero  of  this  war  is  the 
man  who  remained  behind,  and,  in  the 
intensity  of  his  devotion,  to  the  very 
commonplace  occupation  of  producing 
supplies  for  our  Army  gave  his  utmost 
to  the  Great  Cause.  Ho  it  is  whose  con¬ 
stant  efforts  made  possible  the  victor¬ 
ious  onslaught  of  the  man  whose  privi¬ 
lege  it  was  to  face  the  enemy.  In  and 
out  of  uniform,  on  this  aide  of  the  ocean, 
an  entire  nation  contributed  to  its  ut¬ 
most  capacity. 

“The  incessant  booming  of  the  guns 
on  the  Hindenburg  line  was  only  the 
echo  of  the  constant  whir  of  mac  hinery 
on  the  manufacturers’  line.  The  shout 
and  battle-cry  of  our  brave  ones  over¬ 
seas  was  the  reverberation  of  the  order 
to  workers  on  this  side  to  produce.  The 
camp-fires  of  France  were  kept  brightly 
burning  by  the  furnaces  of  America. 

“From  the  very  inception  of  our  par¬ 
ticipation  in  this  world  war,  the  unani¬ 
mous  response  of  the  man  in  business 
spelled  ‘Victory.’  His  loom,  his  lathe, 
his  furnace — yes,  his  every  energy — 
turned  the  profitable  output  of  commer¬ 
cial  products  into  the  production  of 
whatever  form  of  munitions  and  sup¬ 
plies  was  asked  for  by  the  Government. 
From  his  door  belched  forth  the  con¬ 
tributions  of  an  earnestly  patriotic  ef¬ 
fort  to  wrest  victory  from  a  common 
enemy. 

“To  this  American,  represented  by 
our  hosts  tonight,  I  lay  the  tribute  of 
the  Construction  Division  in  gratitude 
for  the  help  he  has  been  in  accomplish¬ 
ing  the  task  given  us  to  perform.” 
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Brief  Bio^aphies  of  Engineers  Who  Handled  War 
Construction  Work  in  America 

Men  Who  Have  Had  the  Handling  of  $800,000,000  Worth  of  Buildings, 
'•'rom  Cantonments  to  Huge  Terminal  Warehouses 


Biographical  sketches  of  the  leaders 
in  the  Construction  Division  of  the 
United  States  Army  who  have  been 
handling  over  300  projects  in  Army 
construction  in  this  country,  totaling 
$800,000,000  and  ranging  from  can¬ 
tonments —  miniature  cities  in  them¬ 
selves —  up  to  the  $10,000,000  terminal 
supply  base  and  warehouses  in  Brooklyn 
an  here  recorded  to  indicate  the  type 
of  men  who  have  successfully  carried 
through  one  of  the  greatest  construc¬ 
tion  activities  of  history.  This  work 
naiuired  at  one  time  300,000  men,  and 
included  camps,  cantonments,  arsenals, 
wharves,  docks,  forts,  great  port  ter- 
ndnals,  reserve  storage  warehouses, 
hospitals  of  all  sizes  and  descriptions, 
aviation  fields,  proving  grounds,  em¬ 
barkation  camps,  engineers’  camps, 
gunnery  schools,  housing,  lighterage, 
power  plants,  factories,  additions  to 
manufacturing  plants,  munitions  works, 
and  special  new  plants  for  the  produc¬ 
tion  of  nitrates,  phosphorus,  etc. 

Brigadier  General  K.  C.  Mar¬ 
shall.  Jr. 

America’s  Army  cantonments  stand 
as  a  monument  to  the  energy  and  re¬ 
sourcefulness  of  Brig.  Gen.  Richard  C. 
.Marshall,  Jr.,  chief  of  the  Construction 
Division,  a  native  of  Virginia.  As 
Colonel  Marshall  he  undertook  with 
Col.  Isaac  W.  Littell  the  organization 
of  the  Cantonment  Division  of  the 
Quartermaster  Corps  of  the  National 
Army  in  May,  1917.  So  successfully 
was  this  work  prosecuted  that  mush¬ 
room  cities  on  32  sites  were  soon  com- 
l)leted. 

General  Marshall  was  born  in  Ports¬ 
mouth,  Va.,  in  1879,  and  was  graduated 
from  the  Virginia  Military  Institute 
in  1899.  He  was  appointed  captain  in 
the  Fourth  United  States  Infantry  on 
June  29  of  that  year,  and  honorably 
mustered  out  of  service  after  having 
served  through  the  Cuban  campaign. 
In  1901  he  was  appointed  second  lieu¬ 
tenant  in  the  Artillery  Corps.  He  was 
an  honor  graduate  at  Fort  Monroe, 
Virginia,  class  of  1904,  was  promoted 
to  a  lieutenancy  in  January,  1904,  and 
in  Decembt'r,  1907,  was  made  captain. 
In  June  he  was  detailed  to  the  Quar¬ 
termaster  Corps,  and  served  in  the  con¬ 
struction  and  repair  branch  until  the 
begin.iing  of  the  1917  emergency. 

When  the  cantonment  construction 
was  finished,  all  construction  work  of 
the  Army  was  turned  over  to  the  Can¬ 
tonment  Division,  on  account  of  its  ex¬ 
cellent  ^vork,  and  it  was  made  a  separate 
corps,  known  as  the  Construction 
Division  of  the'  Army.  Colonel  Mar¬ 
shall,  then  a  major,  was  made  lieuten¬ 
ant  colonel  and  placed  in  charge,  and 
in  March,  1918,  he  was  promoted  to  a 
colonelcy.  He  became  brigadier  general 
in  July,  1918. 


Colonel  Gunby — Engineering 
Division 

Formerly  a  partner  in  the  firm  of 
Charles  T.  Main,  of  Boston,  Col.  F.  M. 
Gunby,  in  charge  of  the  Engineering 
Division,  was  called  to  Washington  in 
May,  1917,  to  take  charge  of  the  engi¬ 
neering  for  the  construction  of  the  can¬ 
tonments.  An  important  part  of  his 
work  has  been  done  in  connection  with 
obtaining  appropriations  from  Con¬ 
gress  and  the  handling  of  funds  and 
authorizations  for  the  work  of  the 
Construction  Division.  He  was  gradu¬ 
ated  from  Clemson  Agricultural  and 
Mechanical  College,  Clemson,  S.  C.,  in 
1902.  In  April,  1913,  he  enlisted  in 
Company  G,  Fourth  Infantry,  Georgia 
State  Troops,  and  was  discharged  as 
first  lieutenant  in  May,  1905. 

He  enlisted  in  Company  C,  First 
Corps  Cadets,  Massachusetts  Volunteer 
Militia,  in  May,  1908,  and  was  dis¬ 
charged  in  December,  1911.  He  was 
commissioned  major  in  the  Quarter¬ 
master  Corps  in  1917,  made  lieutenant 
colonel  in  February,  1918,  and  com¬ 
missioned  as  colonel  in  March,  1918. 

Colonel  Bush — Engineering 
Division 

Col.  Lincoln  Bush,  assistant  to  chief 
of  the  Engineering  Division,  was  born 
in  Orland,  Ill.,  in  186’'.  He  was  grad¬ 
uated  from  the  Cook  County  Normal 
School  in  1881  and  from  the  University 
of  Illinois  in  1888.  Before  entering  the 
service  he  had  been  division  engineer  of 
the  Chicago  &  Northwestern  Ry.,  Chi¬ 
cago,  bridge  engineer,  and  then  chief  en¬ 
gineer  of  the  Delaware,  Lackawanna  & 
Western  R.R. ;  consulting  engineer, 
vice-president  and  treasurer  of  Flick- 
wir  &  Bush,  Inc.,  New  York  City.  As 
consulting  and  contracting  engineer  he 
has  been  engaged  in  bridge  w-ork, 
foundation  work,  steam-shovel  work, 
tunnels  and  subway  construction,  and 
is  the  inventor  of  the  well  known  Bush 
trainshed. 

Since  joining  the  Construction  Division 
he  has  designed  terminal  ports,  ware¬ 
houses,  some  ordnance  projects,  miscel¬ 
laneous  engineering  works,  etc.,  has 
given  advice  relating  to  field  execution, 
and  has  acted  as  representative  on  proj¬ 
ects  designed  and  constructed  for  stor¬ 
age  and  port  terminals,  harmonizing 
to  some  extent  the  work  done  by  em¬ 
ployees  within  the  Construction  Divi¬ 
sion  and  other  branches  of  the  Army 
service. 

Colonel  Shelby — Contracts 
Division 

Colonel  Evan  Shelby,  chief  of  the  Con¬ 
tracts  Division,  was  admitted  to  the  bar 
of  New  York  in  1896.  He  practiced  law 
from  1898  to  1906,  when  he  formed  a 
partnership  with  R.  C.  Taylor.  Since 


1912  he  has  practiced  alone,  and  for 
four  years  was  New  York  attorney  for 
the  Panama  Railroad.  He  is  a  member 
of  the  Bar  Association  of  the  City  of 
New  York.  He  was  born  in  FayetU 
County,  Kentucky,  in  1872,  was  grad¬ 
uated  from  Kentucky  University  in 
1893,  and  obtained  the  degree  of  LL.H 
from  the  University  of  the  State  of 
New  York  in  1896. 

Upon  his  entry  into  the  service  he 
was  made  legal  adviser  to  the  Canton¬ 
ment  Division,  and  was  made  chief  of 
the  Contracts  Division  in  June,  1917. 
He  has  had  charge  of  drafting  con¬ 
tracts  and  bonds  and  also  all  matters 
relating  to  insurance,  fire  casualties 
and  workmen’s  compensation. 

Colonel  Willcutt — Materials 
Division 

Col.  Joseph  N.  Willcutt,  chief  of 
the  Procurement  Division,  was  born  in 
Cohas.set,  Mass.,  in  1875,  and  was  grad¬ 
uated  fronii  Harvard  University  in  1898. 
Before  becoming  an  Army  officer  he 
had  been  in  the  construction  business, 
with  offices  in  Boston,  doing  construc¬ 
tion  and  engineering  work.  He  entered 
the  Army  service  during  the  Spanish 
war  in  1898,  in  the  Quartermaster 
Corps,  and  during  the  Texas  mobiliza¬ 
tion  for  protection  against  Mexico  was 
camp  quartermaster,  with  the  rank  of 
major.  He  held  that  rank  when  he 
entered  the  United  States  service  in 
July,  1917. 

Since  becoming  connected  with  the 
Crnstruction  Division  he  has  been  as¬ 
sistant  to  Colonel  Whitson,  in  charge  of 
construction  of  the  National  Guard 
camps,  and  after  eight  months  was  put 
in  charge  of  the  Procurement  or  Mate¬ 
rials  Division  of  the  Ai’my. 

When  he  joined  the  division  he  was 
president  of  the  L.  D.  Willcutt  &  Sons 
Co.  of  Boston,  Mass. 

Colonel  Junkersfeld — Building 
Division 

Col.  Peter  Junkersfeld,  chief  of 
the  Building  Division,  before  entering 
the  service  was,  successively,  assistant 
mechanical  engineer,  electrical  engineer, 
and  assistant  vice  president  of  the 
Commonwealth  Edison  Co.,  Chicago. 
He  was  president  of  the  Association  of 
Edison  Companies,  with  supervision  of, 
or  doing  consultant  work  in,  contract¬ 
ing,  engineering,  construction  and  op¬ 
eration,  including  allied  interests  hav¬ 
ing  electric,  gas,  railway,  heating,  ice¬ 
making,  and  other  utility  properties  in 
several  states.  Colonel  Junkersfeld 
was  born  in  Sadorus,  Ill.,  in  1869,  and 
w’as  graduated  from  the  University  of 
Illinois  in  1895,  taking  the  degree  of 
electrical  engineer  at  that  university 
in  1907. 

Since  joining  the  division  he  has  been 
associate  officer  in  charge  of  the  Build¬ 
ing  Division,  obtaining  requirements, 
authorizations,  and  funds  for  projects, 
directing  the  constructing  forces  in  the 
field  and  advising  on  the  commercial 
relations  of  the  Construction  Division 

{Concluded  on  page  210) 
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■  “in  charge 

Of  thf  engineering  Division. 


BRIG.GEN.R.C.  MARSHALL,  JR. 

CHIEF  OF  THE  CONSTRUCTION  DIVISION 
OF  THE  U.S.ARMY 


OF  THE  building 


LEADERSo/?>Je  CONSTRUCTION  DIVISION 
-  of  the  UNITED  STATES  ARMY  - 

Handling  $  SOO, 000, 000  Worth  of  W>rk  in  This  Country 


COL. EVAN  SHELBY 

IN  CHARGE  OF  THE  CONTRACTS  DIVISION 


COL. PETER  JUNKERSFELD 


COL.  M.  J.  WHITSON 


COL.C.D.  HARTMAN 

IN  CHARGE  OF  THE  MAINTENANCE  DIVISION 


COL.J.H.ALEXANDER 

IN  CHARGE  OF  THE  ADMINISTRATIVE  DIVISION 


COL.CHARLES  NEVILLE 

IN  CHARGE  OF  THE  ACCOUNTING  DIVISION 
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Engineer  of  Construction 
Division 

(Continued  from  page  208) 

Colonel  Whitson — Building 
Division 

Col.  M.  J.  Whitson,  assistant  to  chief 
of  the  Building  Division,  was  born  in 
Le  Claire,  Iowa,  in  1878,  and  was  grad¬ 
uated  from  the  University  of  Illinois 
in  1902.  Before  entering  the  service  he 
was  in  charge  of  construction  work  for 
Stone  &  Webster  in  the  Northwest. 
Seven  years  asro  he  joined  Grant  Smith 
&  ('o.  on  a  partnership  basis,  and  later 
as  director  in  the  corporation.  He  re- 
sif^ned  from  this  concern  in  June,  1917, 
in  onler  to  become  an  Army  officer. 

In  the  service  he  helped  orf^anize  the 
Cantonment  Division  and  was  in  charpe 
of  the  Construction  Branch,  which  was 
chanped  to  the  Buildinp  Division  when 
the  Construction  Division  of  the  army 
was  orpanized. 

Colonel  Hartman — Maintenance 
and  Repair 

Col.  C.  D.  Hartman,  now  in  charpe 
of  the  Maintenance  and  Repair  Divis¬ 
ion,  was  born  in  Brookhaven,  Miss.,  in 
1886.  He  was  praduated  from  the 
United  States  Military  Academy  at 
West  Point  in  1908,  and  was  assipned 
to  duty  with  the  Third  Infantry,  Spo¬ 
kane,  Wash.,  for  eipht  months,  thence 
transferred  to  Seattle  in  February, 
1909,  where  he  remained  until  July  of 
the  same  yeair.  He  served  in  Jolo, 
Philippine  Islands,  until  March,  1912, 
under  General  Pershinp,  during  the 
clean-up  of  the  southern  islands. 

After  Ix'inp  relieved  from  duty  in  the 
Philippines  he  was  stationed  at  the 
Madison  Barracks,  New  York,  until 
May,  1916,  when  he  was  sent  to  the 
IwrdOr  and  stationed  at  Eaple  Pass, 
Tex.,  until  May,  1917.  He  was  then 
again  detailed  to  the  Madison  Bar¬ 
racks,  in  the  first  officers’  training 
camp.  In  October,  1917,  he  was  de¬ 
tailed  to  the  Construction  Division,  and 
in  March,  1918,  was  made  lieutenant 
cc.lonel  and  placed  in  charpe  of  the 
MainU*nance  and  Repair  Division.  He 
was  made  colonel  in  June,  1918. 

Colonel  Alexander — Adminis¬ 
trative  Division 

Col.  J.  11.  Alexander,  chief  of  the 
Administrative  Division,  was  born  in 
New  Haven,  Conn.,  in  1884,  and  is  a 
graduate  of  the  University  of  Minne¬ 
sota  and  of  the  Case  School  of  Applied 
Science.  Before  entering  the  service 
he  had  wide  experience  in  construc¬ 
tion  and  engineering  work  ns  chief  en¬ 
gineer  of  the  Municipal  Traction  Co.  of 
Cleveland.  Ohio;  assistant  general 
manager  of  the  Pittsburgh  Railway 
Co.,  Pittsburgh;  chief  engineer  of  the 
City  Street  Railway  Co.  of  Cleveland, 
and  assistant  to  the  president  of  the 
Cleveland  Railway  Co.,  Cleveland.  In 
these  positions  he  has  handled  all 
phases  of  engineering  construction, 
management,  and  administration  of 
large  public  utilities,  and  obtained  a 


broad  experience  in  labor  and  trans¬ 
portation  matters. 

The  Administrative  Division  estab¬ 
lishes  and  lays  down  the  fundamental 
standards  and  policies  for  the  general 
administration  of  the  division,  ap¬ 
proves  all  labor  rates,  and  supervises 
labor  matters  and  conditions  at  all 
projects.  In  addition,  it  compiles  and 
keeps  a  record  of  labor  rates,  condi¬ 
tions  and  agreements,  also  records  of 
officers  assigned  to  duty  with  the  di¬ 
vision,  and  supervises  clerical  routine, 
files,  mail  and  messenger  service,  and 
conducts  a  general  information  bureau. 

Colonel  Neville — Accounting 
Division 

Col.  Charles  Neville,  chief  of  the  Ac¬ 
counting  Division,  was  born  in  New 
York  City  in  1876.  Before  entering  the 
service  he  was  traffic  manager  of  the 
Stillmore  Airline  Ry.,  general  freight 
and  passenger  agent  and  auditor  of  the 
Const  and  Piedmont  Ry.,  vice-president 
of  the  Brinson  Ry.  (now  the  Savannah 
&  Atlantic  Ry.),  and  subsequently 
practiced  as  a  public  accountant  in 
Savannah,  Tampa  and  Birmingham. 
He  was  senior  paitner  of  Neville, 
Mclver,  Barnes  &  Co.,  certified  public 
accountants,  and  member  of  the  Amer¬ 
ican  Institute  of  Accountants. 

In  the  service  he  had  full  charge  of 
policy,  organization,  commissions,  civil¬ 
ian  personnel,  requests  for  commissions, 
travel  orders,  etc.,  and  acted  for  the 
chief  of  the  Construction  Division  in 
all  accounting  matters. 


Rainfall  and  Run-off  Committee 
Appointed 

A  committee  on  the  standardization 
of  rainfall  and  run-off  measurements 
was  created  at  a  recent  meeting  of  the 
New  England  Water-Works  Associa¬ 
tion.  The  chairman  of  the  committee 
is  William  T.  Barnes,  of  Metcalf  & 
Eddy,  14  Beacon  St.,  Boston,  Mass.  The 
otner  members  are  Robert  E.  Horton, 
Albany,  N.  Y.,  who  suggested  the  crea¬ 
tion  of  the  committee;  George  A.  Car¬ 
penter,  Sidney  K.  Clapp,  George  H.  Le- 
land  and  John  L.  Howard.  A  paper  on 
“Measurements  and  Records  of  Rainfall 
and  Snow”  will  be  presented  by  Mr. 
Horton  at  the  meeting  of  the  association 
to  be  held  in  Boston  Feb.  6. 


Work  Resumed  on  W’elland  Canal 

Construction  operations  on  the  new 
Welland  Canal,  which  shut  down  some 
years  ago  on  account  of  the  war,  have 
been  resumed,  according  to  information 
from  the  Canadian  Department  of  Rail¬ 
ways  and  Canals.  Work  is  to  be  taken 
up  at  once  on  Secs.  1,  2,  3  and  5  under 
a  temporary  arrangement  with  the  for¬ 
mer  contractors.  These  contractors, 
with  their  locations,  are  as  follows: 
Sec.  1,  the  Dominion  Dredging  Co.,  Ltd., 
Ottawa;  Sec.  2,  Baldry,  Yerburgh  & 
Hutchinson,  Ltd.,  St.  Catherine's;  Sec. 
3,  Doheny,  Quinlan  &  Robertson,  Mont¬ 
real;  Sec.  5,  the  Canadian  Dredging 
Co.,  Ltd.,  Midland,  Ont. 


Supreme  Court  Upholds  Ohi(» 
Conservancy  Act 

In  a  decision  on  a  taxpayer’s  action 
against  the  Miami  Conservancy  District 
directors,  the  United  States  Supreme 
Court  recently  affirmed  the  constitu 
tionality  of  the  Ohio  Conservancy  Act 
which  had  been  attacked. 

The  suit  was  brought  in  the  form  of 
an  injunction  to  restrain  the  directors 
from  collecting  assessments  against  the 
property  of  the  plaintiff,  W.  P.  Orr, 
and  other  persons  in  Piqua,  who  hm) 
been  declared  to  be  benefited  by  the 
construction  of  the  flood-control  work. 
In  the  United  States  District  Court  of 
Southern  Ohio  the  case  was  decide.l 
against  the  plaintiff,  and  the  Supreme 
Court’s  decision  now  disposes  of  the 
matter  finally.  It  affirms  specifically 
the  legality  of  taxation  and  exjw'nili- 
tures  for  conservancy  purposes  within 
the  Miami  district.  According  to  the 
Miami  Conservancy  Bulletin  of  Jan¬ 
uary,  this  was  the  final  step  in  the  liti¬ 
gation  instituted  against  the  construc¬ 
tion  of  the  Miami  River  flood-protection 
work. 


Engineering  Societies 


Calendar 


Annual  Meetings 

AMERICAN  WOOD  PUESERVERS' 
ASSOCIATION  ;  V.  .1.  AnKler.  Mt. 
Royal  Station.  Baltimore.  Md. ;  Jan. 
28-29,  St.  I..ouis. 

AMERICAN  ROAD  BPIRDERS'  AS- 
.SOCIATION;  150  Nas.sail  St..  New 
York  City ;  Feb.  25-28.  New  York 
City. 

AMERICAN  INSTITUTE  OF  MINING 
ENGINEERS;  29  West  .lOlh  St.. 
New  York  City ;  Feb.  17-20,  New 
York. 


The  Cleveland  Engineers’  Veteran 
Corps  has  recently  been  organized  by 
veteran  members  of  the  old  10th  Ohio 
Engineers,  which  afterward  became 
the  112th  Engineers,  under  Col.  John 
R.  McQuigg,  and  saw  service  on  the 
Western  front.  Charles  Ollenbacher  is 
temporary  chairman  and  Edward  Bax¬ 
ter  is  secretary. 

The  American  Water-Works  Associa¬ 
tion’s  nominating  committee  has  named 
the  following  candidates  for  office  fot 
the  year  1919-20:  For  president.  Carle- 
ton  E.  Davis,  Philadelphia;  for  vice- 
president,  M.  L.  Worrell ,  Meridian, 
Mass.;  for  treasurer,  James  M.  Caird, 
Troy,  N.  Y.;  for  trustees.  District  No.  1. 
W'.  H.  Randall,  Toronto,  Ont.;  Dis¬ 
trict  No.  2,  F.  C.  Jordan,  Indianapolis, 
Ind. 

The  Engineers’  Society  of  Milwaukee 
held  its  regular  monthly  meeting  Jan. 
16  under  the  auspices  of  the  Milwaukee 
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Section  of  the  American  Society  of 
Mechanical  Enprineers.  Maj.  Henry  L. 
Dale,  Corps  of  Engineers,  U.  S.  A., 
spoke  on  “Engineerinp:  Experiences  at 
the  Front.” 

The  Illinois  County  Superintendents 
of  lliRhways  will  meet  at  SprinKfield 
Feb.  1:M5.  The  short  course  in  hitjh- 
way.s  enprineerintf  at  the  University  of 
Illinois  will  be  held  at  IJrbuna  F'eb.  17- 
>2  in  connection  with  the  Springfield 
meeting.  The  course  is  open  to  any 
one  without  examination,  and  there  are 
no  chaises.  The  State  Highway  De- 
p.'irtnient  is  Rivinp  its  cooperation  and 
a  number  of  its  engineers  will  appear 
on  the  program. 

The  North  Dakota  Society  of  Engi¬ 
neers  will  hold  its  annual  meeting  at 
Valley  City,  Jan.  30-31.  E.  J.  Thomas 
of  .Minot  is  president  of  the  society 
and  E.  F.  Chandler,  of  the  University 
of  .North  Dakota,  is  secretary. 

The  Kansas  Engineering  Society  will 
hold  its  annual  meeting  at  Topeka  Jan. 
,‘!((-31.  Con  .M.  Buck,  division  engineer, 
Santa  Fe  By.,  is  president  of  the  so¬ 
ciety  and  Lloyd  B.  Smith  is  secretary. 

The  Engineers’  Club  of  Trenton  will 
held  a  meeting  this  evening  to  discuss 
a  plan  for  acquiring  permanent  (juar- 
tors  of  the  club,  the  policy  of  the  club 
during  the  coming  year  on  civic  mat¬ 
ters,  and  the  matter  of  an  American 
international  submarine  cable  system 
as  a  necessary  adjunct  to  the  develop¬ 
ment  of  foreign  commerce. 

The  .Montreal  Branch  of  the  Engi¬ 
neering  Institute  of  Canada  held  a 
meeting  Jan.  16,  at  which  the  following 
papers  were  read:  “Design  and  Con¬ 
struction  of  Reinforced-Concrete  Via¬ 
ducts  on  the  North  Toronto  Subdivision, 
Canadian  Pacific  Ry.,”  by  B.  O.  Erik- 
sen  and  S.  H.  Deubelbeiss,  and  “Some 
Problems  of  National  Reconstruction,” 
by  \V.  F.  Chipman.  A  meeting  of  the 
branch  will  be  held  this  evening,  and 
will  be  addressed  by  J.  A.  Burnett  on 
a  “f’oaling  Plant  for  Locomotives”  and 
by  George  K.  McDougall  on  “Industrial 
Illumination.”  A  meeting,  to  be  held 
Jan.  30,  will  be  devoted  to  fuel  prob¬ 
lems;  Paul  Seurot  will  speak  on  “Coal 
Briquetting”  and  the  R.  E.  Cleaton  Co. 
will  show  a  motion  picture  entitled 
‘Coal  Is  King.” 

The  South  Dakota  Society  of  Engi¬ 
neers  and  Surveyors  will  hold  its  an¬ 
nual  meeting  at  Mitchell  Jan.  28.  R. 
F.  Fasten,  of  Aberdeen,  is  secretary  of 
the  society. 

The  Engineers’  Society  of  St.  Paul 
elected  the  following  officers  at  the 
meeting  held  Jan.  13:  President,  W.  C. 
•Armstrong,  chief  engineer.  Union  De¬ 
pot  Co.;  vice-president,  E.  V.  Willard, 
drainage  engineer  of  Minnesota;  secre¬ 
tary,  Paul  C.  Gauger,  engineer  and  sup¬ 
erintendent,  George  J.  Grant  Construc¬ 
tion  Co.;  treasurer,  George  L.  Nason, 
landscape  architect. 


The  Rochester  Engineering  Society 
will  be  addressed  Jan.  24  by  S.  M.  Day, 
of  the  General  Railway  Signal  Co.,  who 
will  speak  on  “Elements  of  Alternating 
Current  Signaling.”  The  society  w’ill 
hold  a  meeting  Jan.  27,  before  which 
Isaac  Adler  will  read  a  paper  on  “A 
League  of  Nations.” 

The  Engineers’  Club  of  Philadelphia 
will  be  addressed  by  P.  H.  W.  Ross, 
president  of  the  National  Marine 
League,  on  “Public  Participation  in 
Maritime  Development,”  at  the  weekly 
luncheon  of  the  club  to  be  held  Jan.  28. 

The  Springfield  Engineers’  Club, 
Springfield,  Ill.,  elected  the  following 
officers  at  the  recent  annual  meeting: 
President,  H.  B.  Lewis;  vice-president, 
J.  Leisenring;  secretary,  D.  A.  Henry. 


Personal  Notes 


Readers  who  are  returning  to 
civil  life  from  militarjf,  naval 
or  other  Government  service  are 
strongly  urged  to  send  in  items 
about  themselves  and  about  their 
friends  who  are  in  similar  situ- 
ation.  Items  should  give  former 
position,  describe  character  of 
military  or  other  service  and 
state  the  civil  work  to  which  the 
engineer  or  contractor  in  ques~ 
tion  is  going.  In  the  case  of 
those  with  service  abroad,  in¬ 
formation  regarding  the  activi¬ 
ties  of  the  units  to  which  they 
were  assigned  is  especially  de¬ 
sired. 


Col.  William  J.  Wilgus, 
Corps  of  Engineers,  U.  S.  A.,  deputy 
director  general  of  transportation  with 
the  American  Expeditionary  Forces  in 
France,  has  returned  to  this  country. 
Colonel  Wilgus  was  formerly  vice-presi¬ 
dent  and  chief  engineer  of  the  New 
York  Central  &  Hudson  River  R.R.,  and 
before  entering  the  Army  had  been  in 
consulting  practice  in  New  York  City, 

L I  E  u  T.  -  C  o  L.  A.  S.  Cushman, 
who,  for  18  months,  was  in  charge  of 
metallurgical  and  explosives  investi¬ 
gations  for  the  Ordnance  Department 
at  the  Frankford  arsenal,  has  been  dis¬ 
charged  from  the  Army  and  has  re¬ 
turned  to  Washington  to  assume  the 
directorship  of  the  Institute  of  Indus¬ 
trial  Research,  Incorporated. 

D.  W.  M  u  R  P  H  Y,  drainage  engi¬ 
neer,  United  States  Reclamation  Serv¬ 
ice,  Los  Angeles,  has  resigned  to  en¬ 
gage  in  private  practice  as  consulting 


engineer,  with  office  in  the  Hollings¬ 
worth  Building,  Los  .•Angeles,  special¬ 
izing  in  irrigation  and  drainage  and  the 
care  and  protection  of  soils.  He  has 
been  connected  with  the  Reclamation 
Service  since  1904  and  was  appointed 
drainage  engineer  in  1911. 

Charles  W.  Staniford  has 
resigned  as  chief  engineer  of  the  De¬ 
partment  of  Docks  and  F’erries  of  New 
York  City  to  enter  consulting  practice 
in  dock,  port  and  harbor  work.  He 
will  be  located  at  50  Church  St.,  New 
York,  in  the  same  office  as  B.  F'.  Cres- 
son,  with  whom  he  is  associated  at 
present  in  a  numbt'r  of  port  and  har¬ 
bor  studies.  Mr.  Staniford  has  been 
in  the  dock  department  of  New  York 
for  30  years  and  has  been  chief  engi¬ 
neer  14  years.  In  that  time  he  has 
had  charge  of  such  well  known  dock 
construction  as  the  Chelsea  develop¬ 
ment  on  the  West  Side  and  the  deep 
cofferdam  at  the  47th  St.  piers,  also 
on  the  North  River.  During  the  war 
he  was  a  member  of  the  committee  on 
port  terminals  of  the  Council  of  Na¬ 
tional  Defense*,  which  planned  the  stor¬ 
age  and  terminal  facilities  i'or  the 
overseas  shipments  to  the  troops  in 
F’rance.  He  also  made  the  appraisal 
in  1918  of  the  German  dock  property 
in  Hoboken. 

Maj.  George  Sykes,  Corps  of 
Engineers,  U.  S.  A.,  has  returned  to 
the  United  States  from  service  over¬ 
seas  and  will  reengage  in  business  in 
New  York  as  head  of  the  George  Sykes 
Co.,  specialists  in  the  building  of  coun¬ 
try  houses.  Major  Sykes  was,  until 
July  1,  1918,  executive  officer  for  the 
chief  engineer  of  lines  of  communica¬ 
tion,  and  was  then  placed  in  charge  of 
the  construction  of  cantonments  in  rest 
areas  for  the  advance  section. 

Capt.  Charles  F.  Healey, 
Corps  of  Engineers,  U.  S.  A.,  who 
was  division  engineer  on  the  northwest 
lines  of  the  American  railroads  of  the 
American  Expeditionary  Forces  in 
France,  has  returned  to  the  United 
States  and  has  been  discharged  from 
the  Army.  He  is  at  present  at  his 
home  in  Goshen,  Ind. 

A.  W.  Thompson,  Federal  man¬ 
ager  of  the  Baltimore  &  Ohio  R.R.  and 
associated  lines  east  of  Parkersburg  and 
Pittsburgh,  has  tendered  his  resigna¬ 
tion  to  the  Government,  to  become  presi¬ 
dent  of  the  Duquesne  Light  Co.  of 
Philadelphia,  and  the  Philadelphia  Co., 
the  public  service  company  of  that  city. 
Mr.  Thompson  was  previously  chief  en¬ 
gineer  of  the  Baltimore  &  Ohio,  and  in 
1912  was  appointed  vice-president  in 
charge  of  operation  and  afterward  vice- 
president  in  charge  of  traffic  and  com¬ 
mercial  development.  He  became  Fed¬ 
eral  manager  of  the  system  last  year. 
He  was  graduated  from  Allegheny  Col¬ 
lege  in  1897  and  entered  the  service  of 
the  Baltimore  &  Ohio  in  1899  as  assist¬ 
ant  engineer  of  surveys  on  the  Pitts¬ 
burgh  division.  A  year  later  he  was 
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appointed  division  ent:ineer  of  the  Pitts¬ 
burgh  division.  In  190.'i  he  became  su¬ 
perintendent  of  the  Cumberland  divi¬ 
sion  and  later  of  the  Wheeling  division. 
In  1907  he  was  appointed  chief  engi¬ 
neer  maintenance  of  way,  becoming 
chief  engineer  three  years  later.  It 
is  expected  that  Mr.  Thompson  will  as¬ 
sume  his  duties  as  president  of  the 
Philadelphia  Co.  in  February. 

M  A  J.  R.  S.  Buck,  llth  Engineers, 
U.  S.  A.,  has  returned  from  France 
and  has  received  his  discharge  from  the 
Army.  He  will  resume  his  position  as 
engineer  maintenance  of  way  of  the 
New  York  Railways  Co. 

.Iacob  Louis  Jacobs,  who  has 
been  engaged  on  special  staff  work  for 
the  United  States  Shipping  Board, 
Emergency  Fleet  Corporation,  has  re¬ 
turned  to  his  work  as  head  of  J.  L. 
Jacobs  &  Co.,  industrial  engpneers, 
Monadnock  Building,  Chicago. 

Morris  L.  Cooke,  Boyd  Fisher, 
Kepi'iile  Hall,  Horace  K.  Hathaway, 
Clyde  L.  King  and  John  H.  Williams 
have  become  associated  as  consulting 
engineers  in  management,  with  offices 
in  the  Finance  Building,  South  Penn 
Square,  Philadelphia. 

Col.  William  B.  L a d u e,  207th 
Engineers,  U.  S.  A.,  who  recently  re¬ 
turned  from  France,  has  been  appointed 
district  engineer,  Delaware  River  and 
Bay  district,  with  headquari“ra  in  the 
Witherspoon  Building,  Philadelphia. 
He  was  previously  in  charge  of  the  Con¬ 
tract  Division  of  the  War  Department, 
with  the  rank  of  major,  and  in  1913 
was  placed  in  charge  of  the  river  and 
harbor  improvements  at  Jacksonville, 
Fla. 

Joseph  Meltzer,  previously 
engineer,  Casper  Ranger  Construction 
Co.,  Boston,  and  lately  resident  man¬ 
ager,  United  States  Housing  Corpora¬ 
tion,  Quincy,  Mass.,  has  organized  the 
film  of  Joseph  Meltzer  &  Co.,  engineers 
and  contractors,  with  office  at  31  Beach 
St.,  Boston,  to  engage  in  general  con¬ 
tracting  work,  specializing  in  the  con¬ 
struction  of  paper  mills  and  other  in¬ 
dustrial  buildings. 

Lieut.  Francis  W.  Du  Bois, 
Sanitary  Corps,  U.  S.  A.,  who  has  been 
stationed  at  Self  ridge  Field,  Michi¬ 
gan,  as  camp  sanitary  engineer  for  the 
past  five  months,  has  been  discharged 
from  the  service  and  will  resume  the 
practice  of  civil  and  municipal  engi¬ 
neering  at  an  early  date.  He  was 
previously  a  member  of  the  firm  of  Cory 
and  Du  Bois,  Inc.,  engineers.  Baker, 
Mont. 

H.  Lou  Miller,  formerly  engi¬ 
neer  with  the  duPont  Engineering  Co., 
on  the  construction  of  the  power  plant 
at  Nashville,  has  entered  the  service  of 
the  Portland  Cement  Association,  at 
Kansas  City,  Mo. 


O.  W.  Childs,  senior  highway  en¬ 
gineer  and  highway  bridge  engineer. 
Bureau  of  Public  Roads,  Washington, 
D.  C.,  has  removed  to  Denver,  to  be¬ 
come  superintendent  of  the  Denver 
Steel  &  Iron  Works.  In  1890  Mr.  Childs 
entered  the  employ  of  the  Chicago 
Bridge  &  Iron  Co.,  remaining  in  struc¬ 
tural  work  until  he  entered  the  Bureau 
of  Public  Roads  five  years  ago. 

Lieut.  William  P.  Dan- 
ford,  139th  Engrineers,  U.  S.  A.,  has 
received  his  discharge  from  the  service 
and  has  returned  to  the  Oklahoma  State 
Highway  Department  as  district  engi¬ 
neer,  in  which  he  previously  served  as 
assistant  state  engineer. 

R.  A.  Miller,  F.  D.  Holbrook, 
and  W.  D.  P.  Warren  have  become  as¬ 
sociated  under  the  firm  name  of  Mil¬ 
ler,  Holbrook,  Warren  &  Co.,  civil  en¬ 
gineers,  Decatur,  HI.,  combining  the 
firms  originally  known  as  the  Miller- 
Holbrook  Engineering  Co.  and  the  War¬ 
ren  Engineering  Co.  The  new  firm  will 
specialize  in  general  municipal  improve¬ 
ments  and  reinforced-concrete  struc¬ 
tures. 

Harrison  Gray  Otis,  city 
manager  of  Auburn,  Me.,  has  resigned 
to  become  associated  with  the  American 
City  Bureau,  with  office  in  the  Tribune 
Building,  New  York  City.  Mr.  Otis 
is  secretary  of  the  City  Managers’  As¬ 
sociation. 

Maj.  Lewis  E.  Moore,  Corps  of 
Engineers,  U.  S.  A.,  who  was  in 
charge  of  heavy  highway  bridge  work 
with  the  American  Expeditionary 
F'orces  in  France,  has  returned  to  the 
United  States  and  has  received  his  dis¬ 
charge,  reassuming  his  connection  as 
engineer  of  the  Massachusetts  Public 
Service  Commission. 

F.  J.  Walsh,  consulting  engineer, 
Astoria,  Ore.,  who  was  engineer  of 
sew'er  construction  at  Camp  Lewis,  has 
been  appointed  consulting  engineer  of 
the  Port  of  Tacoma,  Wash.,  in  the  de¬ 
velopment  of  plans  for  harbor  improve¬ 
ments. 

Maj.  Murray  Blanchard, 
520th  Engineers,  has  returned  from 
France  and  has  received  his  discharge 
from  the  service.  He  was  formerly 
connected  with  the  Sanitary  District 
of  Chicago. 

James  A.  Butler  and  F.  Al¬ 
bert  Hayes  have  become  associated 
under  the  firm  name  of  Butler  &  Hayes, 
Inc.,  experimental  engineers  and 
mechanical  and  chemical  consultants, 
w'ith  office  and  laboratories  at  220 
Devonshire  St.,  Boston. 

John  M.  Malang,  superintend¬ 
ent  of  the  special  road  district,  Jop¬ 
lin,  Mo.,  has  been  appointed  secretary 
of  the  Missouri  State  Highway  Com¬ 
mission. 


Obituary 


Rolla  C.  Carpenter,  pro¬ 
fessor  emeritus  of  experimental  engi¬ 
neering,  Cornell  University,  died  at  his 
home  at  Ithaca,  Jan.  19.  He  was  born 
in  1852,  and  was  graduated  from  the 
University  of  Michigan  in  1877,  after 
which  he  served  for  one  year  as  as¬ 
sistant  engineer  on  the  construction  of 
the  Detroit  &  Bay  City  R.R.  From 
1878  to  1890  he  was  professor  in  charge 
of  the  department  of  mathematics  and 
civil  engineering,  Michigan  Agricultural 
College.  In  1890  he  became  associate 
professor  of  experimental  engineering 
and  was  in  charge  of  that  department 
at  Sibley  College,  Cornell  University. 
He  had  engaged  in  a  considerable 
amount  of  consulting  engineering  work, 
particularly  in  the  installation  of 
water-supplies. 

George  Sherwood  Hod- 
gins,  editor  of  Railway  and  Locomo¬ 
tive  Engineering,  died  in  New  York, 
Jan.  18,  at  the  age  of  59.  He  was  born 
in  Toronto,  and  for  a  number  of  years 
was  mechanical  engineer  of  the  Cana¬ 
dian  Pacific  Ry.  He  went  to  New  York 
about  20  years  ago  and  since  then 
served  as  an  editor  of  Gas  Age  and 
Railway  Age,  later  becoming  associated 
with  Railway  and  Locomotive  Engi¬ 
neering,  with  which  he  was  connected 
for  15  years. 

Charles  E.  Vogdes,  engineer, 
Second  District  of  the  Highway  Bureau 
of  Philadelphia,  died  in  that  city  Jan. 
12.  He  entered  the  service  of  the  Park 
Commission  of  the  city  in  1894  and  in 
1901  was  appointed  one  of  the  highway 
commissioners  who  later  were  succeeded 
by  the  district  engineers  in  the  High¬ 
way  Bureau. 

Frederick  Brooks,  past  presi¬ 
dent  of  the  Boston  Society  of  Civil  En¬ 
gineers,  died  in  Boston  Jan.  10.  He 
was  graduated  from  Harvard  in  the 
class  of  1868  and  afterward  took  a 
course  at  the  Massachusetts  Institute 
of  Technology.  Besides  his  work  in 
this  country,  he  was  at  one  time  engaged 
on  the  construction  of  the  Mexican  Cen¬ 
tral  R.R.  For  several  years  he  was 
secretary  of  the  Association  of  Engi¬ 
neering  Societies,  acting  also  as  editor 
of  the  Journal  of  the  association. 

Bernt  Berger,  consulting  engi¬ 
neer,  New  York,  died  in  that  city  Jan. 
16.  He  was  born  in  Norway  in  1866 
and  came  to  this  country  in  1886,  be¬ 
coming  associated  with  Theodore 
Cooper,  under  whom  '.  served  for  some 
time  as  assistant  e..  .  'er  on  various 
bridge  and  railway  p»  ’ts.  He  was 
engraged  in  the  co"''tr.  'on  of  the 
Mexican  National  Ry.  shops  at  Laredo. 
Tex,  Mr.  Berger  was  a  past  president 
of  the  Brooklyn  Engineers*  Club. 
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Trade  Pubucations 


January  23, 1919 


ENGINEERING  NEWS-RECORD 


“Steel  Tile  Forms”  is  the  title  of 
bulletin  12A  issued  by  the  Northwest¬ 
ern  Iron  Works  of  Eau  Claire,  Wis., 
incorrectly  noted  in  Engineering  News- 
Record  of  Jan.  2,  p.  70,  due  to  a  typo¬ 
graphical  error. 

“Jeffrey  Bucket  Elevators”  is  the 
title  of  catalogue  No.  244,  issued  by  the 
Jeffrey  Mfg.  Co.,  Columbus,  Ohio.  The 
book  contains  40  pages,  illustrated  by 
half  tones  and  line  cuts,  and  gives  other 
information  regarding  the  styles  used 
in  handling  materials  of  all  kinds.  The 
book  is  in  pamphlet  form,  8i  x  11  in., 
making  it  convenient  for  filing  in  ordi 
nary  letter  files. 


PAVER  FOR  USE  IN  RESTRICTED  AREAS 


Dunn  Wire-Cut-Lug-Brick 
Patents  Are  Sustained 

The  Dunn  Wire-Cut-Lug  Brick  Co., 
of  Conneaut,  Ohio,  was  sustained  by 
the  United  States  Circuit  Court  of  Ap¬ 
peals  of  the  Sixth  District  in  its  suit 
gainst  Joseph  Nicholson  et  al,  of 
Toronto,  Ohio,  for  infringement  of  its 
patent  number  918,980  dated  Apr.  20, 
1909,  on  wire-cut-lug  paving  bricks. 
The  court  affirmed  the  validity  of  the 
patent,  declaring  it  basic  and  requiring 
a  discontinuance  of  manufacture  and  an 
accounting  by  the  defendant. 

The  suit  grew  out  of  the  making  and 
selling  by  the  defendant  of  wire-cut 
brick  having  lugs  cut  with  a  knife  in¬ 
stead  of  wires.  In  rendering  its  decis¬ 
ion  the  court  held  that  the  Dunn  brick 
was  a  new  and  useful  invention;  that 
its  wide,  general  use  aided  in  establish¬ 
ing  its  character;  that  it  was  an  im¬ 
provement  on  other  wire-cut  brick,  and 
was  produced  by  simple  means;  that 
the  invention  was  protected  by  a  basic 
patent,  and  that  the  method  of  cutting 
the  lugs  made  no  difference,  since, 
whether  the  cutting  be  done  by  wire  or 
knife  or  saw,  the  methods  are  equiva¬ 
lent,  and  the  Dunn  company  is  en¬ 
titled  to  protection. 


Paver  That  Can  Be  Used  in  Alleys 
as  Well  as  in  Streets 

A  concrete  mixer  and  paver  of  a  new 
design  in  which  larger  capacity  is  at¬ 
tained  without  sacrificing  compactness, 
is  shown  in  the  accompanying  illustra¬ 
tion.  It  is  adapted  to  work  in  alleys 
and  other  tight  places  as  well  as  to  the 
usual  street  work.  It  is  7  ft.  3  in.  wide 
and  14  ft.  4  in.  long,  with  loader  down 
as  shown,  but  without  spout.  Its  height 
is  11  ft.,  allowing  ample  head  room  for 
the  ordinary  bridges  and  viaducts.  It 
is  self-propelled  at  speeds  up  to  li 
miles  per  hour,  and  has  a  capacity  of 
10,  cu.ft.  dry  material  per  batch,  or 
8  cu.ft.  wet  mix.  The  distributing 
spout  swings  in  180"  limits,  has  ad¬ 
justable  pitch  and  is  provided  with 


gates  for  discharging:  the  concrete  in 
three  places.  It  is  manufactured  by 
the  Lansing  Co.,  Lansing,  Mich. 

Material-Handling  Machinery 
Makers  Form  Association 

Manufacturers  of  material-handling 
machinery  met  in  New  York  Jan.  15-16 
to  organize  an  association  to  promote 
the  development  of  their  products.  A 
temporary  organization  under  the  lead¬ 
ership  of  James  A.  Shepard,  of  the 
Shepard  Electric  Crane  &  Hoist  Co., 
was  effected.  It  is  expected  that  the 
permanent  association  will  be  com¬ 
plete  in  a  few  days. 

Car  Measures  Correct  Amounts 
for  Concrete  Mix 

A  1-yd.  tram  car  has  been  designed 
to  hold  and  convey  complete  and  prop¬ 
erly  proportioned  quantities  of  concrete 
material  from  a  central  storage  or  load¬ 
ing  plant  to  the  concrete  mixer.  After 
the  car  is  loaded  with  sand  and  stone 
it  is  run  past  the  cement  shed  where* 
the  cement  box,  which  is  water-tight. 


CAR  FOR  CONCRETE  INGREDIENTS 

is  filled,  either  with  bulk  or  hag  cement. 
This  makes  possible  the  use  of  bulk  ce¬ 
ment  on  the  job  exclusively,  but  if  bag 
cement  is  used  the  cement  compartment 
may  be  employed  to  return  the  salvaged 
bags  to  storage.  When  the  cars  reach 
the  mixer  the  body  is  lifted  off  the 


running  gear,  and  the  complete  batch 
is  dumped  into  the  charging  skip  of 
the  mixer.  The  cement  box  is  remov¬ 
able,  making  the  car  a  1-yd.  V-dump, 
and  the  entire  body  may  also  be  re¬ 
moved  from  the  truck,  thus  converting 
it  into  a  flat-car  on  which  forms,  track 
or  other  material  may  be  hauled.  The 
car  is  manufactured  by  the  Lakewood 
Engineering  Co.,  Cleveland,  Ohio. 


Business  Notes 


Walter  Snyder,  former  associate  of 
Frederick  A.  Waldron,  has  formed  a 
partnership  with  Addison  G.  McKean, 
under  the  firm  name  of  Snyder  & 
McKean,  industrial  and  consulting  en¬ 
gineers,  with  offices  in  the  Kinney 
Building,  Newark,  N.  J. 

H.  W.  Clarke,  who  was  until  recently 
connected  with  the  advertising  depart¬ 
ment  of  the  McGraw-Hill  Co.  in  Chi¬ 
cago,  has  been  appointed  manager  of 
advertising  for  the  Chicago  Pneumatic 
Tool  Co.,  Chicago.  Mr.  Clarke  has  been 
identified  with  the  engineering  adver¬ 
tising  field  for  several  years. 

The  Whiting  Foundry  Equipment 
Co.,  Marquette  Building,  Chicago,  Ill., 
whose  general  office  and  works  are  at 
Harvey,  Ill.,  announces  that  Samuel 
Moore,  formerly  general  manager  of 
the  Bond  plant  of  the  American  Radi¬ 
ator  Co.,  succeeds  F.  A.  Bundle  as 
general  superintendent,  and  E.  V. 
Brown  and  Walter  R.  Hans,  of  the 
company’s  engineering  staff,  will  be 
attached  to  the  Chicago  office  of  the 
company. 

First  Lieut.  C.  F.  Messinger,  chemical 
warfare  section,  stationed  at  Camp 
Kendrick,  Lanehurst,  N.  J.,  has  been 
mustered  out  of  service  and  has  re¬ 
turned  to  his  former  position  as  man¬ 
ager  of  the  sales  department  of  the 
Chain  Belt  Co.,  Milwaukee. 
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PROPOSALS 

F«»r  Pruptmals  Advertiaed  See  I’aRes 
52-.'i4  InrIuHive 


WATER-WOKKS 


Kids 

Close 


S*-f  Eng. 
Newa-Kecord 


Jan. 

31 

Poteau.  Okla . 

.  .I)<-e. 

26 

Aiiv.  I  lee.  19  .-IHil  26. 

Jan. 

31 

Brudentown.  Fla . 

16 

Feb. 

3 

Maple  Heights.  O . 

.  .Jan. 

16 

.  SEWERS 

Fell. 

1 

Lincoln.  Nell . 

.  .Jan. 

23 

Kt*b. 

5 

I’ortvue,  Pa . 

.  .Jan. 

16 

Kell. 

K 

Granite  City.  Ill . 

.  ..Ian. 

23 

BRIDGES 

Keb.  3  Charlotte  Harbor,  Ela . Jan. 

Adv.  Deo.  ly,  L'ti,  Jan.  2  and  it. 

STREETS  AND  ROADS 


Jan.  27 

Louislan.-t. . 

. Jan.  16 

Jun.  27 

Nevada  . 

Jan.  29 

New  York,  N.  Y . 

. Ian.  23 

Jan.  30 

Crestview,  Fla . 

Jan.  31 

Ohio  . 

Fell  3 

Santa  Barliara,  Cal. 

. Jan.  23 

Fell.  3 

Indiana  . 

Fell.  3 

Wichita.  Kan . 

Fell,  4 

Indiana  . 

. Ian,  23 

Feb.  5 

Indiana  . 

Fell.  5 

Hartville.  Mo . 

. Ian.  23 

Fell.  6 

Indiana  . 

. Jan.  9 

Fell.  7 

Norton.  Kan . 

. Ian.  23 

Fell  10 

Fa  vi-tteviile.  W.  Va. . 

1 1 

Feb.  11 

Moulton,  Ala . 

Fell.  17 

l-hilippi.  W.  Va . 

Adv.  Jan.  23. 

Fell  IS 

Indiana  . 

. Jan.  23 

Kell.  18 

,\ Ilian V.  N.  A’ . 

-Adv.  Jan.  23. 

Fell  20 

Hamlin.  W.  Va . 

. aJn.  23 

Kell.  20 

Itumson,  N.  J . 

. Jan,  23 

.Adv.  Jan.  23. 

.Mar,  4 

Ripley.  W.  Va . 

Jan. 

28 

New  A'ork, 

N.  Y . 

9 

Jan. 

28 

New  A'ork, 

.N,  Y . 

23 

Fell. 

3 

New  A’ork, 

N.  Y . 

. Jan. 

23 

Fell. 

18 

.Vlliativ.  .\. 

Y . 

. Jan. 

23 

Adv.  Jan  23. 

Mar. 

4 

Thiells.  N. 

A’ . 

16 

Apr. 

1 

Sioux  City. 

la . 

16 

BUILDINGS 


Jan. 

24 

Detroit.  Mich . 

..Tan. 

23 

Jan. 

25 

Asbury  Park.  N.  J . 

.Jan. 

9 

Jan. 

IT? 

Hillslioro.  Kan . 

•  Jan. 

23 

Jan. 

28 

Pbila  .  Pa . 

.Jan. 

23 

Jan. 

West  New  A’ork.  N.  .1. .  . 

.  Jan. 

23 

Jan. 

30 

Phoenix.  .Arl* . 

■  Jan. 

2 

Jan. 

30 

Engle.  Neb . 

.Jan. 

16 

Fell. 

1 

Irvington.  N  J . 

.  aJn. 

23 

Feb. 

3 

Melbourne.  Fla . 

.Jan. 

9 

Feb. 

3 

St.  Paul.  Minn.  . 

•  Oct. 

31 

Fell. 

3 

Laavenworth.  Kan . 

.Jan. 

23 

Fell. 

5 

Portland.  Mich . 

.aJn. 

23 

Fell 

11 

Lu.sk.  AA'vo . 

•  Jan. 

23 

Keb. 

14 

Brookivn.  N.  Y . 

.aJn. 

23 

PVh. 

34 

24 

Norwood.  0 . 

.Jan. 

23 

Btd.s 

Clo.se 

>tar.  1  Duluth.  Minn.  . 
.Mar.  .3  KookiKjrl.  Ind.  . 

Mar.  15  Culver,  Ind . 

.Vpr.  2  New  York.  N.  Y. 


See  Enir. 
Newa-Ilecord 

. Jan.  23 

. —Jan.  23 

. Dec.  26 

. . Jan.  23 


EXCAVATION  AND  DREDGING 

Jan.  27  Madison,  S.  D . Jan.  9 

E«‘b.  3  Madisotiville.  Ky . Deo.  12 

Adv.  Iks-.  5,  12  and  19. 

Keb.  IS  .Albany,  N.  Y . Jan.  23 

.•\dv.  Jan.  23. 

Keb.  lit  Alban.v,  N.  Y . Jan.  23 

.\dv.  Jan.  23. 


INDUSTRIAL  WORKS 


FEDERAL  GOVERNMENT  WORK 

Jan.  27  Extending  Pneumatic  Tube 
System.  «‘te. — S|)*s-.  3658 — 

Hampton  Hoads.  Va . Jan.  16 

Jan.  27  Heating  llaiiKar — Spec.  3748 

— Anacostia.  1).  C . Jan.  16 

Jan.  27  Gas  Holder,  Uemovinit  Sys¬ 
tem,  etc. — Spec.  3594 — 

North  Kt.  Worth.  Tex . Jan.  16 

Jan.  28  DredKinK — Key  West,  Fla.. Jan.  2 

Adv.  Jan.  2  and  9. 

Feb.  3  DredKinK  —  Spec.  3579  — 

Ft.  Liifayette.  N.  Y . Jan.  16 

Feb.  3  Kitchen  Equipment — Spec. 

3730— Chelsea.  -Mass . Jan.  16 

Feb.  3  Water  Tower.  Pump  and 
Tank  Hou.se  K(|uipment — 

Spec.  3682  —  Philadelphia, 

Pa . Jan.  16 

Feb.  4  Koilers — .Memiihis,  Tenn . Jan.  9 

Adv.  Jan.  9. 

Feb.  4  Turbine.  Pumpset.  etc.  — 

Memphis.  Tenn . Jan.  9 

Adv.  Jan.  9 

Feb.  10 — Metal  and  Glass — Balti¬ 
more.  Md.  — . Jan.  16 

Adv.  Jan.  16. 

Feb.  10  I’ortland  Cement  —  Denver. 

Colo . Ian.  23 

Feb.  11  BrldKe — Washington.  D.  C..Jan.  16 
Adv.  Jan.  16. 

Fet).  12  Elevator,  etc.  —  F't.  Worth. 

Tex . Jan.  23 

Adv.  Jan.  23. 

Feb.  15  T.aboratory  —  Wa.shinKton, 

D.  C . Jan.  23 

Adv.  Jan.  23. 

Feb.  21  Dredging,  etc.  —  Norfolk. 

Va . Jan.  23 

Adv.  .Tan.  23. 

Feb.  25  Jetty  Work — Sabine  Pas.s.- 

Tex . Jan.  23 

Adv.  .Ian.  23. 

Mar.  1  Foundation  and  Rip  Ha|)— 

Baltimore.  M<1 . Jan.  16 

Adv.  Jan.  16. 

Mar.  1  Dredging — Superior.  Wis.  .Jan.  16 

MISCELLANEOUS 

Feb.  3  Dam — Ix)s  Angeles.  Cal . Jan.  9 

Feb.  11  Boilers  and  IMplng.  etc.  — 

t'tica.  N.  Y . .Tan.  23 

Feb.  14  .Vdditiotial  Window  Guards 

—Bedford  Hills.  N.  Y . .Tan.  23 

Adv.  Jan.  23. 

Feb.  14  Pier— Phila..  Pa . Jan.  23 

.Adv.  Jan.  23. 

FVb.  19  Gantry  Crane  —  Seattle, 

AVash . Jan.  2 

Adv.  Jan.  2  and  9. 


Where  name  of  oflirisi  I*  not  given, 
inquiriee  eliould  be  addressed  to  City 
t'lerk.  County  Clerk  or  rorretpondlng 
uffielal. 


Waterworks 

PKOPOSEII  AVOKK 

Mass.,  Itanvers — Town  applied  to  State 
i.eglalature  for  authorit.v  to  borrow  $200,- 
000  to  rebuild  and  relay  watermalns.  im¬ 
prove  storage,  pumiiing  and  distributing 
facilities. 

Mass  ,  Kitebburg — City  applied  to  State 
Legislature  for  authority  to  Irorrow  $300,- 
000  to  extend  present  water-works  system. 
F.  H.  Foss,  mayor. 

Mass.,  Watertown — (Middlesex  P.  O.)  — 
Metroitolitan  Water  &  Sewer  Comn..  Ash¬ 
burton  PI..  Boston,-  asked  State  Legislature 
for  authority  to  Issue  $115,000  bonds  to 
build  mains,  pipe  lines,  conduits,  etc.,  and 
provide  additional  water  supply  from  south¬ 


ern  high  service  for  Watertown  and  R«l. 
mont  Twps. 

Md..  Prlneeas  Anne — Town  Comrs.  nlan 
to  build  water  distril)Ution  svstein  itieluil- 
ing  1  or  more  wooii  .stave  tanks,  installiiu; 
giisoiine  iiumi>  a"il  laying  terra  e<.i|;i  ;u.il 
c.l.  pipe.  Aliout  $60,000.  ('.  l,aukf(ini.  pres 

L.  J.  Houston,  F'redericksliurg,  Va..  engr. 

Minn.,  St.  Paul — City  plans  to  build  7 
mi.  conerelo  conduit  7  ft.  diameter,  to  earry 
water  from  Like  Vadnais  to  MeCarroii 
I,ake.  Aliout  $300,00o.  i ».  Claus.seii  eily 
engr. 

Kan.,  Hiawatha — Comrs.  Brown  Co.  liav- 
ing  plans  prepared  for  new  water  supiilv 
pump  house,  pumps  and  alKiut  2  mi.  pipe 
and  transmission  lines.  Aliout  $25.01111. 
Black  &  Veatch,  Interstate  Bldg.,  Kaii.si.s 
City,  Mo.,  engrs.  Noted  J  >ec.  26. 

Okla.,  Miami— City  plans  to  build  rein  . 
eon.  resert'oir,  12  x  85  x  1  45  ft,  deep  wiili 

I. 500,000  gal.  capacity.  R.  g.  James,  citv 
elk. 

Ore.,  Astoria — C.iliital  Issues  (Ann. 
granted  permission  to  .Astoria  Water 
Comn.  to  sell  $50,000  ImiihIs  to  eoinpl.ie 
high  service  resi-rvoir.  A.  Jolin.son.  sunt 

Cal.,  Ifaywaril — City  retained  Olmsted  4 
Gillelen,  engrs..  1112  Hollingsworth  Bldg., 
IjOS  Angeles,  to  prepare  pliins  and  sulmilt 
estimate  for  water  works  system. 

Cal.,  Pittsburg — City  retained  Olmsted  & 
Gillelen.  engrs.,  1112  Hollingworth  Bldg.. 
Los  Angeles,  to  prepare  plans  and  submit 
estimate  for  water  works  system. 

Cal.,  .Sacramento — City  election  .Apr.  30, 
to  vote  on  $1,200,000  lionds  for  water  llltra- 
tlon  plant.  F".  C.  Miller,  city  engr. 

Ont..  Peterborough — T^tllltles  Comn.  imr- 
chased  site  at  north  end  of  city  and  plans 
to  build  filtration  plant. 

PRICES  AND  CONTR.VCTS  AWAKDKU 

(★Indicates  award  of  contract.) 

.Mh-li.,  Detroit — IT.  S.  Starkey,  secy,  water 
comn..  232  Jefferson  Ave,.  received  bids 
Jan.  14.  furnishing  1000  tons  6  in.  c.  1.  piiit- 
and  1000  tons  8  in.  c.  i.  piiie.  from  Amer. 
Ca.st  Iron  Pipe  Co..  512  1st  Natl,  Bank 
Bldg..  U.  S.  Ca.st  Iron  Pipe  Co.,  122  South 
Michigan  Blvd..  J.  B.  Clew  &  .Son.  Harrison 
St.  Bridge,  ('ontractors  all  of  Chicago  and 
each  bid  $63.60  per  ton.  Noted  Jan.  9. 

★  Alieh.,  Wyundotte— City  let  contract 
furnishing  and  laying  1450  ft.  sulunerged 
intake  iiilH-  and  elbows  <  quipped  with 
flanges  and  joints,  removal  of  existing  el¬ 
bow,  relocating  existing  crib,  final  testing, 
dredging  and  liackfllling  and  all  lalior  and 
material  Involving  1450  ft.  24  in.  c.  i.  iiijie. 
to  A.  Q.  Thatcher  Const r.  Co.  8  Marine 
Bldg.,  Toledo,  O.  About  $37,500,  .Noted 
Jan.  9. 

Sewers 

PROPOSED  M'ORK 

Conn.,  Hrldgeport — City  plans  to  build 
sewers  in  east  end  section.  About  $300.0(10. 

J.  A.  McElroy,  city  engr. 

Pa..  Scranton — City  receives  bids  in  June 
liuilding  sewe*-age  system  in  21st  Ward. 
About  $165,000.  W.  A.  Schunk,  city  engr. 
Noted  Aug  15. 

la.,  Duvcniiort — City  plans  to  build  400 
ft.  66  in.  storm  drain  sewer  and  1300  ft. 
tunnel  in  Blaokhawk  Creek  Dist.  Aliout 
$100,120.  R.  E.  Sawistowsk.v,  city  engr. 

Ark.,  Hot  Springs — City  soon  lets  eontract 
building  sewers  in  Sewer  Impvt.  Dist.  No. 
40,  6  in.  mains,  cost,  $4200  ;  also  in  Imiivt. 
Dist.  No.  43.  6  and  8  in.  mains,  $9000.  F.  A. 
Stearns,  comr. 

Tex.,  Dallas — City  plans  to  build  1300 
ft.  monolithic  concrete  and  tile  pipe  storm 
8(-wer  in  Grand  Ave..  from  Oakland  to 
Meyers  Sts.,  cost.  $7766;  800  ft,  .30  in.  reln  - 
con.  sewer  in  (Oakland  Ave.  from  Fore.-jt 
Ave.  to  South  Blvd..  $4040;  12,000  ft.  30- 
60  in.  monolithic  concrete  pi|)e  and  1 5 
24  In.  tile  sewer  in  Itouglas  St.  Dist..  $i0.- 
150;  1500  ft.  15-24  In.  tile  pipe  sewer  in 
Fair  Park.  $8941.  O.  D.  Falrtrace,  city 
engr. 


